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EXECUTIVE  SUMMARY 


This  report  summarizes  the  field  activities  conducted  at  McGuire  AFB,  for  a  short-term  field 
pilot  test  to  compare  vacuum-enhanced  free-product  recovery  (bioslurping)  to  traditional  free-product 
recovery  techniques  to  remove  light,  nonaqueous-phase  liquid  (LNAPL)  from  subsurface  soils  and 
aquifers.  The  field  testing  at  McGuire  AFB  is  part  of  the  Bioslurper  Initiative,  which  is  funded  and 
managed  by  the  U.S.  Air  Force  Center  for  Environmental  Excellence  (AFCEE)  Technology  Transfer 
Division.  The  AFCEE  Bioslurper  Initiative  is  a  multisite  program  designed  to  evaluate  the  efficacy  of 
the  bioslurping  technology  for  (1)  recovery  of  LNAPL  from  groundwater  and  the  capillary  fringe,  and 
(2)  enhancing  natural  in  situ  degradation  of  petroleum  contaminants  in  the  vadose  zone  via  bioventing. 

The  main  objective  of  the  Bioslurper  Initiative  is  to  develop  procedures  for  evaluating  the 
potential  for  recovering  free-phase  LNAPL  present  at  petroleum-contaminated  sites.  The  overall 
study  is  designed  to  evaluate  bioslurping  and  identify  site  parameters  that  are  reliable  predictors  of 
bioslurping  performance.  To  measure  LNAPL  recovery  in  a  wide  variety  of  in  situ  conditions,  tests 
are  being  performed  at  many  sites.  The  test  at  McGuire  AFB  is  one  of  at  least  35  similar  field  tests 
to  be  conducted  at  various  locations  throughout  the  United  States  and  its  possessions. 

The  intent  of  field  testing  is  to  collect  data  to  support  determination  of  the  predictability  of 
LNAPL  recovery  and  to  evaluate  the  applicability,  cost,  and  performance  of  the  bioslurping 
technology  for  removal  of  free  product  and  remediation  of  the  contaminated  area.  The  on-site  testing 
is  structured  to  allow  direct  comparison  of  the  LNAPL  recovery  achieved  by  bioslurping  with  the 
performance  of  more  conventional  LNAPL  recovery  technologies.  The  test  method  included  an  initial 
site  characterization  followed  by  LNAPL  recovery  testing.  The  three  LNAPL  recovery  technologies 
tested  at  McGuire  AFB  were  skimmer  pumping,  bioslurping,  and  drawdown  pumping. 

Site  characterization  activities  were  conducted  to  evaluate  site  variables  that  could  affect 
LNAPL  recovery  efficiency  and  to  determine  the  bioventing  potential  of  the  site.  Testing  included 
baildown  testing,  soil  sampling,  soil  gas  permeability  testing,  and  in  situ  respiration  testing. 

Following  the  site  characterization  activities,  the  pilot  tests  for  skimmer  pumping,  bioslurping, 
and  drawdown  pumping  were  conducted.  The  LNAPL  recovery  testing  was  conducted  in  the 
following  sequence:  46  hours  in  the  skimmer  configuration,  approximately  89  hours  in  the  bioslurper 
configuration,  an  additional  24  hours  in  the  skimmer  configuration,  and  approximately  37  hours  in  the 
drawdown  configuration.  Measurements  of  extracted  soil  gas  composition,  LNAPL  thickness,  and 


IV 


groundwater  level  were  taken  throughout  the  testing.  The  volume  of  LNAPL  recovered  and 
groundwater  extracted  were  quantified  over  time. 

Skimmer  and  drawdown  pumping  were  not  as  effective  as  bioslurping  at  recovering  LNAPL 
from  this  site.  Free  product  recovery  rates  decreased  steadily  during  skimmer  pumping,  beginning  at 
a  rate  of  approximately  9.5  gallons/day  during  the  initial  skimmer  pump  test  and  decreasing  to 
approximately  2.3  gallons/day  by  the  end  of  the  test.  During  drawdown  pumping,  LNAPL  recovery 
rates  averaged  1.2  gallons/day.  In  contrast,  free  product  recovery  rates  during  the  bioslurper  pump 
test  remained  relatively  stable  at  an  average  of  approximately  30  gallons/day. 

Groundwater  recovery  rates  during  the  bioslurper  pump  test  were  high  in  comparison  to  rates 
during  the  skimmer  and  drawdown  pump  tests.  On  average,  groundwater  was  extracted  at  rates  of 
4,600  gallons/day  during  bioslurping,  92  gallons/day  during  skimming,  and  730  gallons/day  during 
drawdown  pumping. 

Soil  gas  concentrations  were  measured  at  monitoring  points  during  the  bioslurper  pump  test  to 
determine  whether  the  vadose  zone  was  being  oxygenated.  In  general,  oxygen  concentrations 
increased  at  most  monitoring  points;  however,  due  to  the  high  soil  moisture  content,  soil  gas  samples 
were  difficult  to  collect  and  an  adequate  evaluation  of  the  oxygen  radius  of  influence  could  not  be 
made.  Because  of  the  high  soil  moisture  content,  it  was  not  possible  to  determine  a  pressure  radius  of 
influence. 

Implementation  of  bioslurping  at  the  McGuire  AFB  test  site  probably  would  facilitate 
enhanced  recovery  of  LNAPL  from  the  water  table.  However,  bioslurping  will  result  in  a  vapor 
stream  requiring  treatment  and  the  extraction  of  significant  quantities  of  groundwater.  Given  the 
treatment  options  of  an  ICE  for  vapors  and  discharge  of  extracted  groundwater  to  the  Industrial 
Wastewater  Treatment  Plant,  bioslurping  would  be  an  economically  viable  alternative  for  this  site. 
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for 

BIOSLURPER  TESTING  AT  THE  BULK  FUEL  STORAGE  AREA, 

MCGUIRE  AFB,  NEW  JERSEY 

February  5,  1996 

1.0  INTRODUCTION 

This  report  describes  activities  performed  and  data  collected  during  a  field  test  at  McGuire 
Air  Force  Base  (AFB),  New  Jersey,  to  compare  vacuum-enhanced  free-product  recovery  (bioslurping) 
to  traditional  free-product  recovery  technologies  for  removal  of  light,  nonaqueous-phase  liquid 
(LNAPL)  from  subsurface  soils  and  aquifers.  The  field  testing  at  McGuire  AFB  is  part  of  the 
Bioslurper  Initiative,  which  is  funded  and  managed  by  the  U.S.  Air  Force  Center  for  Environmental 
Excellence  (AFCEE)  Technology  Transfer  Division.  The  AFCEE  Bioslurper  Initiative  is  a  multisite 
program  designed  to  evaluate  the  efficacy  of  the  bioslurping  technology  for  (1)  recovery  of  LNAPL 
from  groundwater  and  the  capillary  fringe  and  (2)  enhancing  natural  in  situ  degradation  of  petroleum 
contaminants  in  the  vadose  zone  via  bioventing. 

1.1  Objectives 

The  main  objective  of  the  Bioslurper  Initiative  is  to  develop  procedures  for  evaluating  the 
potential  for  recovering  ffee-phase  LNAPL  present  at  petroleum-contaminated  sites.  The  overall 
study  is  designed  to  evaluate  bioslurping  and  identify  site  parameters  that  are  reliable  predictors  of 
bioslurping  performance.  To  measure  LNAPL  recovery  in  a  wide  variety  of  in  situ  conditions,  tests 
are  being  performed  at  many  sites.  The  test  at  McGuire  AFB  is  one  of  at  least  35  similar  field  tests 
to  be  conducted  at  various  locations  throughout  the  United  States  and  its  possessions.  Aspects  of  the 
testing  program  that  apply  to  all  sites  are  described  in  the  Test  Plan  and  Technical  Protocol  for 
Bioslurping  (Battelle,  1995).  Test  provisions  specific  to  activities  at  McGuire  AFB  were  described  in 
the  Site-Specific  Test  Plan  provided  in  Appendix  A. 

The  intent  of  field  testing  is  to  collect  data  to  support  determination  of  the  predictability  of 
LNAPL  recovery  and  to  evaluate  the  applicability,  cost,  and  performance  of  the  bioslurping 


technology  for  removal  of  free  product  and  remediation  of  the  contaminated  area.  The  on-site  testing 
is  structured  to  allow  direct  comparison  of  the  LNAPL  recovery  achieved  by  bioslurping  with  the 
performance  of  more  conventional  LNAPL  recovery  technologies.  The  test  method  included  an  initial 
site  characterization  followed  by  LNAPL  recovery  testing.  The  three  LNAPL  recovery  technologies 
tested  at  McGuire  AFB  were  skimmer  pumping,  bioslurping,  and  drawdown  pumping.  The  specific 
test  objectives,  methods,  and  results  for  the  McGuire  AFB  test  program  are  discussed  in  the  following 
sections. 


1.2  Testing  Approach 

Site  characterization  activities  were  conducted  to  evaluate  site  variables  that  could  affect 
LNAPL  recovery  efficiency  and  to  determine  the  bioventing  potential  of  the  site.  Testing  included 
baildown  testing  to  evaluate  the  mobility  of  LNAPL,  soil  sampling  to  determine  physical/chemical  site 
characteristics,  soil  gas  permeability  testing  to  determine  the  radius  of  influence,  and  in  situ 
respiration  testing  to  evaluate  site  microbial  activity. 

Following  the  site  characterization  activities,  the  pilot  tests  for  skimmer  pumping,  bioslurping, 
and  drawdown  pumping  were  conducted.  The  LNAPL  recovery  testing  was  conducted  in  the 
following  sequence:  46  hours  in  the  skimmer  configuration,  approximately  89  hours  in  the  bioslurper 
configuration,  an  additional  24  hours  in  the  skimmer  configuration,  and  approximately  37  hours  in  the 
drawdown  configuration.  Measurements  of  extracted  soil  gas  composition,  LNAPL  thickness,  and 
groundwater  level  were  taken  throughout  the  testing.  The  volume  of  LNAPL  recovered  and 
groundwater  extracted  were  quantified  over  time. 


2.0  SITE  DESCRIPTION 

McGuire  AFB  is  located  in  the  south-central  portion  of  New  Jersey.  The  installation  is 
bordered  by  the  Fort  Dix  Military  Reservation  to  the  east,  south,  and  west,  and  by  residential  areas  of 
the  Town  of  Wrightstown  (Burlington  County),  New  Jersey  to  the  north. 

The  Bulk  Fuel  Storage  Area  is  in  the  central  portion  of  McGuire  AFB  and  occupies 
approximately  24  acres  (Figure  1).  The  facility  consists  of  a  series  of  eight  aboveground  storage 
tanks  with  capacities  ranging  from  500,000  to  850,000  gallons.  Five  of  these  tanks  are  dedicated  to 
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Figure  1.  Schematic  Diagram  Showing  Monitoring  well  Locations  and  the  Lateral  Extent  of  Groundwater  Contamination  and 
Free-Product  Thicknesses  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


JP-4  jet  fuel  storage  while  the  remaining  tanks  hold  heating  fuel  for  the  central  heating  plant.  All  of 
the  tanks  are  contained  by  an  asphalt-covered  earthen  berm. 

McGuire  AFB  rests  on  coastal  plain  sediments.  The  shallow  stratigraphy  consists  primarily  of 
interbedded  continental  and  marine  sands  and  silts.  The  thickness  of  these  units  vary,  with  each  being 
up  to  50  ft  thick  in  the  general  area  of  McGuire  AFB.  Site  soils  consist  primarily  of  silty  fine  sands, 
interspersed  with  silt  laminae  and  gravel  seams.  An  organic  silt  layer  with  wood  fragments  and 
rootlets  is  present  across  the  site  between  11  and  14  ft  below  ground  surface  (bgs).  Groundwater  is 
part  of  the  unconfined  Cohansey/Kirkwood  aquifer  system  and  generally  is  found  between  8  and  14  ft 
bgs  across  the  site.  This  shallow  aquifer  is  not  used  for  consumptive  purposes  on  the  base. 

The  Bulk  Fuel  Storage  Area  has  been  in  operation  since  1963.  During  this  time,  fuel  spills 
and  storage/disposal  activities  have  resulted  in  contamination  at  the  site.  In  1967,  500,000  gallons  of 
JP-4  jet  fuel  were  discharged  from  an  open  valve  (location  unknown,  spill  reportedly  channelled  to 
stream).  In  1984,  500,000  gallons  of  JP-4  jet  fuel  were  released  from  a  ruptured  underground 
pipeline  northeast  of  Tank  2109.  In  1987,  10,000  gallons  of  JP-4  jet  fuel  were  spilled  into  the  berm 
of  Tank  2110.  In  1988,  an  unspecified  volume  of  heating  oil  was  discharged  north  of  Tanks  2120 
and  2121.  Finally,  up  until  1970,  tank  sludge  was  disposed  of  in  the  tank  bermed  areas,  and  fly  ash 
and  coal  slag  were  stored  and  disposed  north  of  the  tank  area. 

In  1992,  fuel  was  observed  discharging  from  a  subsurface  organic  silt  layer  into  the  unnamed 
tributary  of  South  Run.  The  water  in  this  unnamed  tributary  comes  from  shallow  groundwater 
discharges,  storm  drain  runoff,  and  cooling  water  discharge  from  the  central  heating  plant. 

Preliminary  investigations  of  the  site  occurred  in  1982,  followed  by  site  inspections  in  1983 
and  1988.  During  this  time,  monitoring  wells  were  installed,  groundwater  samples  were  collected, 
and  a  pump  test  was  performed.  From  1990  to  1992,  remedial  investigations  were  performed  to 
assess  the  extent  of  contamination. 

Soil  samples,  both  surface  and  subsurface,  have  been  collected  and  analyzed  for  the  presence 
of  organic  contamination.  Benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX)  as  well  as 
semivolatile  organic  compounds  (SVOCs)  have  been  identified  in  a  portion  of  the  soil  samples. 
Generally,  the  concentration  levels  or  the  frequency  of  occurrence  indicated  that  the  compounds 
identified  did  not  exceed  the  New  Jersey  Department  of  Environmental  Protection  and  Energy’s 
(NJDEPE)  proposed  cleanup  standards.  The  data  do  indicate  that  the  contaminants  are  those  typically 
associated  with  fuel  spills  and  are  therefore  considered  site  related. 
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Soil  gas  samples  collected  in  1992  showed  high  BTEX  and  total  petroleum  hydrocarbon 
(TPH)  concentrations,  with  average  BTEX  concentrations  of  360  ppmv  and  average  TPH 
concentrations  of  54,000  ppmv. 

Groundwater  samples  have  been  collected  from  locations  upgradient  and  downgradient  of  the 
Bulk  Fuel  Storage  Area.  The  upgradient  monitoring  wells  included:  08-MW-X20,  08-MW-X23, 
08-MW-X24,  08-MW-101,  and  08-MW-201.  A  total  of  20  downgradient  wells  were  sampled  to 
establish  the  extent  of  groundwater  contamination.  Monitoring  wells  that  contained  LNAPL  were  not 
sampled. 

LNAPL  measurements  have  been  made  at  the  monitoring  points  at  the  Bulk  Fuel  Storage 
Area.  Product  thickness  measurements  are  presented  in  Table  1 .  The  distribution  of  LNAPL 
indicates  that  the  thickest  subsurface  layer  of  organic  contamination  resides  north  of  Tank  2115.  It  is 
in  this  location  that  the  demonstration  of  the  bioslurper  technology  is  expected  to  take  place.  One  of 
the  existing  monitoring  wells  (08-MW-X12,  08-MW-X19,  or  08-MW-X51)  is  expected  to  be  used  for 
the  LNAPL  extraction. 


Table  1.  Free  Product  Thicknesses  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Monitoring  Well 

Free  Product  Thickness  (ft) 

5/30/91 

6/22/94 

08-MW-X12 

4.44 

4.69 

08-MW-X18 

2.46 

2.85 

08-MW-X19 

6.71 

5.37 

08-MW-X21 

3.01 

2.46 

08-MW-X51 

1.61 

3.27 

08-MW-X54 

0.12 

0.04 
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3.0  BIOSLURPER  SHORT-TERM  PILOT  TEST  METHODS 


This  section  documents  the  initial  conditions  at  the  test  site  and  describes  the  test  equipment 
and  methods  used  for  the  short-term  pilot  test  at  McGuire  AFB. 

3.1  Initial  LNAPL/Groundwater  Measurements  and  Baildown  Testing 

Monitoring  wells  08-MW-19,  08-MW-12,  and  08-MW-51  were  evaluated  for  use  in  the 
bioslurper  pilot  testing.  Initial  depths  to  LNAPL  and  to  groundwater  were  measured  using  an 
oil/water  interface  probe  (ORS  Model  #1068013).  LNAPL  was  removed  from  the  well  with  a 
Teflon™  bailer  until  the  LNAPL  thickness  could  no  longer  be  reduced.  The  rate  of  increase  in  the 
thickness  of  the  floating  LNAPL  layer  was  monitored  for  approximately  17  hours  using  the  oil/water 
interface  probe. 


3.2  Well  Construction  Details 

Existing  monitoring  well  08-MW-19  was  selected  for  use  in  the  bioslurper  pilot  testing.  The 
well  is  constructed  of  4-inch-diameter,  schedule  40  polyvinyl  chloride  (PVC)  with  a  total  depth  of 
20.5  ft  and  a  screen  interval  extending  from  5.5  to  20.5  ft.  A  schematic  diagram  illustrating  well 
construction  details  is  provided  in  Figure  2. 

3.3  Soil  Gas  Monitoring  Point  Installation 

On  November  11,  1995,  three  monitoring  points  were  installed  in  the  area  of  monitoring  well 
08-MW-19  and  were  labeled  MPA,  MPB,  and  MPC.  The  locations  and  construction  details  of  the 
monitoring  points  are  illustrated  in  Figure  2. 

The  monitoring  points  consisted  of  sets  of  14 -inch  tubing,  with  1-inch-diameter,  6-inch-long 
screened  areas.  The  screened  lengths  were  positioned  at  the  appropriate  depths,  and  the  annular  space 
corresponding  to  the  screened  length  was  filled  with  silica  sand.  The  interval  between  the  screened 
lengths  was  filled  with  bentonite  clay  chips,  as  was  the  space  from  the  top  of  the  shallowest  screened 
length  to  the  ground  surface.  After  placement,  the  bentonite  clay  was  hydrated  with  water  to  expand 
the  chips  and  provide  a  seal.  The  monitoring  points  were  installed  at  depths  as  follows: 
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Figure  2.  Schematic  Diagram  Illustrating  Site  Lithology  and  Construction  Details  of  the  Bioslurper  Well  and  Soil  Gas 
Monitoring  Points  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Monitoring  point  MPA  was  installed  at  a  depth  of  5.8  ft  into  a  6-inch 
diameter  borehole.  The  monitoring  point  was  screened  to  two  depths:  3.0  and 
5.8  ft. 

Monitoring  point  MPB  was  installed  at  a  depth  of  9.0  ft  into  a  6-inch  diameter 
borehole.  The  monitoring  point  was  screened  to  three  depths:  3.0,  6.0,  and 
9.0  ft. 

Monitoring  point  MPC  was  installed  at  a  depth  of  9.0  ft  into  a  6-inch  diameter 
borehole.  The  monitoring  point  was  screened  to  three  depths:  2.5,  6.0,  and 
9.0  ft. 


After  installation  of  the  monitoring  points,  initial  soil  gas  measurements  were  taken  with  a 
GasTechtor  portable  02/C02  meter  and  a  GasTech  Trace-Techtor  portable  hydrocarbon  meter.  In 
general,  oxygen  limitation  was  observed  at  shallower  depths,  with  oxygen  concentrations  in  the  range 
of  4.5  to  4.8%  found  at  a  depth  of  3.0  ft  (Table  2). 


Table  2.  Initial  Soil  Gas  Compositions  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Monitoring  Point 

Depth  (ft) 

Oxygen  (%) 

Carbon  Dioxide  (%) 

TPH  (ppmv) 

MPA 

3.0 

4.8 

1.5 

480 

6.0 

20.9 

0.050 

140 

MPB 

3.0 

4.5 

2.5 

640 

6.0 

NM 

NM 

NM 

9.0 

NM 

NM 

NM 

MPC 

2.5 

19.0 

0.40 

190 

6.0 

20.0 

0.50 

1,500 

9.0 

18.0 

2.5 

2,000 

NM  =  Not  measured.  High  moisture  content  resulted  in  difficulties  obtaining  soil  gas  samples. 


3.4  Soil  Sampling  and  Analysis 


Three  soil  samples  were  collected  during  the  installation  of  monitoring  point  MPA.  The  soil 
samples  were  collected  in  brass  sleeves  driven  down  the  center  of  the  hollow-stem  auger  used  to  drill 
the  monitoring  well.  The  samples  were  collected  at  depths  of  9.0  to  9.5  ft,  9.5  to  10  ft,  and  10  to 
10.5  ft  and  were  labeled  MG-S-1,  MG-S-2,  and  MG-S-3,  respectively.  The  samples  were  placed  in 
insulated  coolers,  chain-of-custody  records  and  shipping  papers  were  completed,  and  the  samples  were 
sent  to  Alpha  Analytical,  Inc.,  in  Sparks,  Nevada  by  overnight  express.  All  samples  were  analyzed 
for  BTEX,  bulk  density,  moisture  content,  particle  size,  porosity,  and  TPH.  Laboratory  analytical 
reports  for  all  samples  are  provided  in  Appendix  B. 

3.5  LNAPL  Recovery  Testing 


3.5.1  System  Setup 

The  bioslurping  pilot  test  system  is  a  trailer-mounted  mobile  unit.  The  vacuum  pump 
(Atlantic  Fluidics  Model  A100,  7.5-hp  liquid  ring  pump),  oil/water  separator,  and  required  support 
equipment  are  carried  to  the  test  location  on  a  trailer.  The  trailer  was  located  near  monitoring  well 
08-MW-19,  the  well  cap  was  removed,  a  coupling  and  tee  were  attached  to  the  top  of  the  well,  and 
the  slurper  tube  was  lowered  into  the  well.  The  slurper  tube  was  attached  to  the  vacuum  pump. 
Different  configurations  of  the  tee  and  the  placement  depth  of  the  slurper  tube  allow  for  simulation  of 
skimmer  pumping,  operation  in  the  bioslurping  configuration,  or  simulation  of  drawdown  pumping  as 
described  in  Sections  3.5.2,  3.5.3,  and  3.5.5,  respectively. 

An  internal  combustion  engine  (ICE)  was  used  to  treat  the  bioslurper  system  off-gas.  Data 
from  the  ICE  operation  is  provided  in  Appendix  C.  Extracted  groundwater  was  treated  by  passing 
the  effluent  through  an  oil/water  separator  and  into  a  1,500  gallon  settling  tank.  After  settling,  the 
effluent  was  released  into  the  sanitary  sewer. 

A  brief  system  startup  test  was  performed  prior  to  LNAPL  recovery  testing  to  ensure  that  all 
system  components  were  working  properly.  The  system  checklist  is  provided  in  Appendix  D.  All 
site  data  and  field  testing  information  were  recorded  in  a  field  notebook  and  then  transcribed  onto 
pilot  test  data  sheets  provided  in  Appendix  E. 
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3.5.2  Initial  Skimmer  Pump  Test 


Prior  to  test  initiation,  depths  to  LNAPL  and  groundwater  were  measured.  The  slurper  tube 
was  then  set  at  the  LNAPL/groundwater  interface  with  the  wellhead  open  to  the  atmosphere  via  a 
PVC  connecting  tee  (Figure  3).  The  liquid  ring  pump  and  oil/water  separator  were  primed  with 
known  amounts  of  groundwater  to  ensure  that  any  LNAPL  or  groundwater  entering  the  system  could 
be  quantified.  The  flow  totalizers  for  the  LNAPL  and  aqueous  effluent  were  zeroed,  and  the  liquid 
ring  pump  was  started  on  November  11,  1995,  to  begin  the  skimmer  pump  test.  The  test  was 
operated  continuously  for  approximately  46  hours.  The  LNAPL  and  groundwater  extraction  rates 
were  monitored  throughout  the  test,  as  were  all  other  relevant  data  for  the  skimmer  pump  test.  Test 
data  sheets  are  provided  in  Appendix  E. 

3.5.3  Bioslurper  Pump  Test 

Upon  completion  of  the  skimmer  pump  test,  preparations  were  made  to  begin  the  bioslurper 
pump  test.  Prior  to  test  initiation,  depths  to  LNAPL  and  groundwater  were  measured.  The  slurper 
tube  was  then  set  at  the  LNAPL/groundwater  interface,  as  in  the  skimmer  pump  test.  However,  in 
contrast  to  the  skimmer  pump  test,  the  PVC  connecting  tee  was  removed,  sealing  the  wellhead  and 
allowing  the  pump  to  establish  a  vacuum  in  the  well  (Figure  4).  A  pressure  gauge  was  installed  at  the 
wellhead  to  measure  the  vacuum  inside  the  extraction  well.  The  liquid  ring  pump  and  oil/water 
separator  were  primed  with  known  amounts  of  groundwater  to  ensure  that  any  LNAPL  or 
groundwater  entering  the  system  could  be  quantified.  The  flow  totalizers  for  the  LNAPL  and  aqueous 
effluent  were  zeroed,  and  the  liquid  ring  pump  was  started  on  November  12,  1995,  to  begin  the 
bioslurper  pump  test.  The  test  was  initiated  approximately  5  hours  after  the  skimmer  pump  test  and 
was  operated  continuously  for  approximately  89  hours.  The  LNAPL  and  groundwater  extraction 
rates  were  monitored  throughout  the  test,  as  were  all  other  relevant  data  for  the  bioslurper  pump  test. 
Test  data  sheets  are  provided  in  Appendix  E. 

An  LNAPL  sample  was  collected  approximately  3  hours  after  initiation  of  the  bioslurper  test 
and  was  labeled  MG-F-1.  The  sample  was  sent  to  Alpha  Analytical,  Inc.,  Sparks,  Nevada  for 
analysis  of  BTEX,  TPH,  and  boiling  point  fractionation. 
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Valve 


Figure  3.  Slurper  Tube  Placement  and  Valve  Position  for  the  Skimmer  Pump  Test 
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Valve 


Figure  4.  Slurper  Tube  Placement  and  Valve  Position  for  the  Bioslurper  Pump  Test 
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3.5.4  Second  Skimmer  Pump  Test 


Upon  completion  of  the  bioslurper  pump  test,  preparations  were  made  to  begin  the  second 
skimmer  pump  test.  Prior  to  test  initiation,  depths  to  LNAPL  and  groundwater  were  measured.  The 
valve  and  slurper  tube  configuration  were  identical  to  that  used  for  the  initial  skimmer  pump  test. 

The  liquid  ring  pump  and  oil/ water  separator  were  primed  with  known  amounts  of  groundwater  to 
ensure  that  any  LNAPL  or  groundwater  entering  the  system  could  be  quantified.  The  flow  totalizers 
for  the  LNAPL  and  aqueous  effluent  were  zeroed,  and  the  liquid  ring  pump  was  started  on  November 
16,  1995,  to  begin  the  second  skimmer  pump  test.  The  test  was  initiated  approximately  1  hour  after 
the  bioslurper  pump  test  and  was  operated  continuously  for  24  hours.  The  LNAPL  and  groundwater 
extraction  rates  were  monitored  throughout  the  test,  as  were  all  other  relevant  data  for  the  bioslurper 
pump  test.  Test  data  sheets  are  provided  in  Appendix  E. 

3.5.5  Drawdown  Pump  Test 

Upon  completion  of  the  second  skimmer  pump  test,  preparations  were  made  to  begin  the 
drawdown  pump  test.  Prior  to  test  initiation,  depths  to  LNAPL  and  groundwater  were  measured. 

The  slurper  tube  was  then  set  so  that  the  tip  was  36  inches  below  the  oil/water  interface  with  the  PVC 
connecting  tee  open  to  the  atmosphere  (Figure  5).  The  liquid  ring  pump  and  oil/water  separator  were 
primed  with  known  amounts  of  groundwater  to  ensure  that  any  LNAPL  or  groundwater  entering  the 
system  could  be  quantified.  The  flow  totalizers  for  the  LNAPL  and  aqueous  effluent  were  zeroed, 
and  the  liquid  ring  pump  was  started  on  November  17,  1995,  to  begin  the  drawdown  pump  test.  The 
test  was  initiated  approximately  2  hours  after  the  second  skimmer  pump  test  and  was  operated 
continuously  for  37  hours.  The  LNAPL  and  groundwater  extraction  rates  were  monitored  throughout 
the  test,  as  were  all  other  relevant  data  for  the  drawdown  pump  test.  Test  data  sheets  are  provided  in 
Appendix  E. 

3.5.6  Off-Gas  Sampling  and  Analysis 

Soil  gas  samples  were  collected  from  the  bioslurper  off-gas  during  the  bioslurper  pump  test. 
Duplicate  samples  were  collected  in  Summa™  canisters  prior  to  and  after  treatment  through  the  ICE. 
Samples  labeled  MG-LRP  Reservoir- 1  and  MG-LRP  Reservoir-2  were  taken  from  the  liquid  ring 


13 


Figure  5.  Slurper  Tube  Placement  and  Valve  Position  for  the  Drawdown  Pump  Test 
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pump  reservoir  and  samples  labeled  MG-LRP  Stack- 1  and  MG-LRP  Stack-2  were  taken  from  the 
stack  of  the  liquid  ring  pump  where  ambient  air  was  being  taken  in.  All  four  of  these  samples  were 
taken  prior  to  ICE  treatment.  Samples  labeled  MG-ICE  Stack-1  and  MG-ICE  Stack-2  were  taken 
following  ICE  treatment.  The  samples  were  sent  under  chain  of  custody  to  Air  Toxics,  Ltd.,  in 
Rancho  Cordova,  California,  for  analyses  of  BTEX  and  TPH. 

3.5.7  Groundwater  Sampling  and  Analysis 

Two  groundwater  samples  were  collected  during  the  bioslurper  pump  test.  One  sample  was 
collected  from  the  discharge  of  the  oil/water  separator  surge  tank  and  was  labeled  MG-OWS-1. 
Another  sample  was  collected  from  the  effluent  of  the  1,500  gallon  tank  being  discharged  into  the 
sanitary  sewer  and  was  labeled  MG-Discharge-1.  Samples  were  collected  in  40-mL  septa  vials 
containing  HC1  preservative.  Samples  were  checked  to  ensure  no  headspace  was  present  and  were 
then  shipped  on  ice  and  sent  under  chain  of  custody  to  Alpha  Analytical,  Inc.,  in  Sparks,  Nevada  for 
analyses  of  BTEX  and  TPH. 


3.6  Soil  Gas  Permeability  Testing 

The  soil  gas  permeability  test  data  were  collected  during  the  bioslurper  pump  test.  Before  a 
vacuum  was  established  in  the  extraction  well,  the  initial  soil  gas  pressures  at  the  three  installed 
monitoring  points  were  recorded.  The  start  of  the  bioslurper  pump  test  created  a  steep  pressure  drop 
in  the  extraction  well  which  was  the  starting  point  for  the  soil  gas  permeability  testing.  Soil  gas 
pressures  were  measured  at  each  of  the  three  monitoring  points  at  all  depths  to  track  the  rate  of 
outward  propagation  of  the  pressure  drop  in  the  extraction  well.  The  soil  gas  pressures  were 
recorded  throughout  the  bioslurper  pump  test  to  determine  the  bioventing  radius  of  influence.  Test 
data  are  provided  in  Appendix  F. 


3.7  In  Situ  Respiration  Testing 

Air  containing  approximately  1.0%  helium  was  injected  into  four  monitoring  points  for 
approximately  24  hours  beginning  on  November  17,  1995.  The  setup  for  the  in  situ  respiration  test  is 
described  in  the  Test  Plan  and  Technical  Protocol  a  Field  Treatability  Test  for  Bioventing  (Hinchee  et 
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al.,  1992).  A  Vi-hp  diaphragm  pump  was  used  for  air  and  helium  injection.  Air  and  helium  were 
injected  through  the  following  monitoring  points  at  the  depths  indicated:  MPA-6.0',  MPB-9.0',  MPC- 
6.0',  and  MPC-9.0'.  After  the  air/helium  injection  was  terminated,  soil  gas  concentrations  of 
oxygen,  carbon  dioxide,  TPH,  and  helium  were  monitored  periodically.  The  respiration  test  was 
terminated  on  November  18,  1995.  Oxygen  utilization  and  biodegradation  rates  were  calculated  as 
described  in  Hinchee  et  al.  (1992).  Raw  data  for  these  tests  are  presented  in  Appendix  G. 

Helium  concentrations  were  measured  during  the  in  situ  respiration  test  to  quantify  helium 
leakage  to  or  from  the  surface  around  the  monitoring  points.  Helium  loss  over  time  is  attributable  to 
either  diffusion  through  the  soil  or  leakage.  A  rapid  drop  in  helium  concentration  usually  indicates 
leakage.  A  gradual  loss  of  helium  along  with  a  first-order  curve  generally  indicates  diffusion.  As  a 
rough  estimate,  the  diffusion  of  gas  molecules  is  inversely  proportional  to  the  square  root  of  the 
molecular  weight  of  the  gas.  Based  on  molecular  weights  of  4  for  helium  and  32  for  oxygen,  helium 
diffuses  approximately  2.8  times  faster  than  oxygen,  or  the  diffusion  of  oxygen  is  0.35  times  the  rate 
of  helium  diffusion.  As  a  general  rule,  we  have  found  that  if  helium  concentrations  at  test  completion 
are  at  least  50  to  60%  of  the  initial  levels,  measured  oxygen  uptake  rates  are  representative.  Greater 
helium  loss  indicates  a  problem,  and  oxygen  utilization  rates  are  not  considered  representative. 


4.0  RESULTS 

This  section  documents  the  results  of  the  site  characterization,  the  comparative  LNAPL 
recovery  pump  test,  and  other  supporting  tests  conducted  at  McGuire  AFB. 

4.1  Baildovra  Test  Results 

Results  from  baildown  tests  in  monitoring  wells  08-MW-19,  08-MW-12,  and  08-MW-51  are 
presented  in  Table  3.  The  LNAPL  thickness  in  08-MW-19  recovered  most  rapidly  of  the  three  wells 
by  the  end  of  the  17-hour  test  period.  Based  on  the  amount  of  free  product  recovered  and  free 
product  thickness,  monitoring  well  08-MW-19  was  selected  for  the  bioslurper  field  testing. 
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Table  3.  Results  of  Baildown  Testing  in  Monitoring  Wells  08-MW-19,  08-MW-12  and 
08-MW-51 


Monitoring  Well 

Date-Time 

Depth  to  Groundwater  (ft) 

Depth  to  LNAPL 
(ft) 

LNAPL  Thickness 
(ft) 

08-MW-19 

Initial  Reading 
11/9/95-1415 

16.80 

12.89 

3.91 

11/9/95-1418 

14.76 

14.70 

0.06 

11/9/95-1419 

14.57 

14.42 

0.15 

11/9/95-1422 

14.42 

14.25 

0.17 

11/9/95-1431 

14.25 

13.94 

0.31 

11/9/95-1443 

14.22 

13.80 

0.42 

11/9/95-1451 

14.25 

13.75 

0.50 

11/9/95-1520 

14.38 

13.68 

0.70 

11/9/95-1608 

14.52 

13.62 

0.90 

11/9/95-1716 

14.72 

13.56 

1.16 

11/9/95-1942 

15.00 

13.47 

1.53 

11/10/95-0744 

15.59 

13.29 

2.30 

08-MW-12 

Initial  Reading 
11/9/95-1440 

16.11 

13.15 

2.96 

11/9/95-1445 

15.33 

15.13 

0.20 

11/9/95-1447 

15.26 

14.91 

0.35 

11/9/95-1450 

15.16 

14.75 

0.41 

11/9/95-1455 

14.97 

14.42 

0.55 

11/9/95-151 6 

15.57 

13.90 

1.67 

11/9/95-1610 

14.43 

13.70 

0.73 

11/9/95-1717 

14.47 

13.67 

0.80 

11/9/95-1944 

14.53 

13.65 

0.88 

11/10/95-0745  j 

14.65 

13.60 

1.05 

08-MW-51 

Initial  Reading 
11/9/95-1535  i 

17.32 

13.39 

3.93 

11/9/95-1538 

16.45 

16.37 

0.08 

11/9/95-1540 

16.08 

16.00 

0.08 

11/9/95-1549 

15.33 

15.22 

0.11 

11/9/95-1611 

14.68 

14.45 

0.23 

11/9/95-1720 

14.52 

14.27 

0.25 

11/9/95-1945 

14.61 

14.24 

0.37 

11/10/95-0747 

14.78 

14.18 

0.60 
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4.2  Soil  Sample  Analyses 


Table  4  shows  the  BTEX  and  TPH  concentrations  measured  in  soil  samples  collected  from  the 
Bulk  Fuel  Storage  Area.  BTEX  and  TPH  concentrations  were  relatively  low,  with  an  average  total 
BTEX  concentration  of  5.4  mg/kg  and  an  average  TPH  concentration  of  140  mg/kg.  Benzene  was 
below  1  mg/kg  in  all  samples.  The  results  of  the  physical  characterization  of  the  soils  are  presented 
in  Table  5. 


4.3  LNAPL  Pump  Test  Results 

4.3.1  Initial  Skimmer  Pump  Test  Results 

The  LNAPL  thickness  prior  to  the  initial  skimmer  pump  test  was  13.29  ft  (Table  6).  A  total 
of  11  gallons  of  LNAPL  was  recovered  during  this  test,  with  an  average  recovery  rate  of  5.9 
gallons/day  (Table  7).  A  total  of  180  gallons  of  groundwater  was  extracted  with  an  average 
extraction  rate  of  92  gallons/day  (Table  7).  Results  of  LNAPL  recovery  versus  time  are  shown  in 
Figure  6. 

4.3.2  Bioslurper  Pump  Test  Results 

LNAPL  recovery  rates  increased  significantly  during  the  bioslurper  pump  test  (Figure  8). 

The  increase  in  recovery  rate  indicates  that  LNAPL  was  mobilized  to  the  extraction  well  under 
vacuum-enhanced  conditions.  A  total  of  110  gallons  of  LNAPL  and  17,000  gallons  of  groundwater 
were  extracted  during  the  bioslurper  pump  test,  with  daily  average  recovery  rates  of  30  gallons/day 
for  LNAPL  and  4,600  gallons/day  for  groundwater  (Table  7).  The  LNAPL  recovery  rate  versus  time 
is  shown  in  Figure  7.  The  vacuum-exerted  wellhead  pressure  on  monitoring  well  08-MW-19  was 
kept  relatively  constant  throughout  the  bioslurper  pump  test  at  approximately  12  inches  of  mercury. 

Soil  gas  concentrations  were  measured  at  monitoring  points  during  the  bioslurper  pump  test  to 
determine  whether  the  vadose  zone  was  being  oxygenated.  In  general,  oxygen  concentrations 
increased  at  most  monitoring  points  (Table  8);  however,  due  to  the  high  soil  moisture  content,  soil 
gas  samples  were  difficult  to  collect  and  an  adequate  evaluation  of  the  oxygen  radius  of  influence 
could  not  be  made. 
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■  Table  4.  BTEX  and  TPH  Concentrations  in  Soil  Samples  from  the  Bulk  Fuel  Storage 

Area,  McGuire  AFB,  NJ 


Parameter 

Concentration  (mg/kg) 

MG-S-1 

MG-S-2 

MG-S-3 

TPH  as  jet  fuel 

58 

<10 

360 

Benzene 

0.12 

0.033 

<0.40 

Toluene 

0.29 

0.061 

1.2 

Ethylbenzene 

0.30 

0.061 

1.6 

Xylenes 

1.9 

0.39 

10 

Table  5.  Physical  Characterization  of  Soil  from  the  Bulk  Fuel  Storage  Area,  McGuire 
AFB,  NJ 


Parameter 

Sample 

MG-S-1 

MG-S-2 

MG-S-3 

Moisture  Content  (%) 

21.7 

24.5 

26.1 

Porosity  (%) 

54.3 

48.7 

51.3 

Specific  Gravity  (g/cm3) 

1.21 

1.36 

1.29 

Particle  Size 

Gravel  (%) 

0 

0 

0 

Sand  (%) 

78 

88 

82 

Silt  (%) 

15 

5 

10 

Clay  (%) 

7 

7 

8 

19 


Table  6.  Depths  to  Groundwater  and  LNAPL  Prior  to  Each  Pump  Test 


Test  Start 

Depth  to 

Depth  to 

LNAPL 

Test 

Date 

LNAPL  (ft) 

Groundwater  (ft) 

Thickness  (ft) 

Initial  Skimmer  Pump  Test 

11/10/95 

13.29 

15.59 

2.30 

Bioslurper  Pump  Test 

11/12/95 

13.64 

13.86 

0.22 

Second  Skimmer  Pump  Test 

11/16/95 

15.95  • 

15.96 

0.010 

Drawdown  Test 

11/17/95 

No  fuel  detected 

13,33 

0 

Table  7.  Pump  Test  Results  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Recovery 

Rate 

(gal/day) 

Initial  Skimmer 

Pump  Test 

Bioslurper  Pump  Test 

Second  Skimmer 

Pump  Test 

Drawdown  Pump  Test 

LNAPL 

Groundwater 

LNAPL 

Groundwater 

LNAPL 

Groundwater 

LNAPL 

Groundwater 

Day  1 

9.5 

53 

1.6 

4,900 

6.6 

110 

1.1 

350 

Day  2 

2.3 

130 

47 

3,100 

NA 

NA 

1.3 

1,100 

Day  3 

NA 

NA 

24 

5,400 

NA 

NA 

NA 

NA 

Day  4 

NA 

NA 

45 

5,100 

NA 

NA 

NA 

NA 

Average 

5.9 

92 

30.0 

4,600 

6.6 

110 

1.2 

730 

Total 

Recovery 

(gal) 

11 

180 

110 

17,000 

6.6 

110 

1.8 

1100 

NA  =  Not  applicable. 
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Second  Skimmer  Pump  Test 


Figure  6.  LNAPL  Recovery  Versus  Time  During  Each  Pump  Test 
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Table  8.  Oxygen  Concentrations  During  the  Bioslurper  Pump  Test  at  the  Bulk  Fuel 
Storage  Area,  McGuire  AFB,  NJ 


Monitoring  Point 

Oxygen  Concentrations  (%)  Versus  Time  (hours) 

0 

54 

71 

95 

MPA-3.0' 

4.8 

9.5 

NM 

NM 

MPA-6.0' 

20.9 

NM 

NM 

NM 

MPB-3.0' 

4.5 

8.0 

8.5 

11 

MPB-6.0' 

NM 

NM 

NM 

NM 

MPB-9.0' 

NM 

15 

NM 

14 

MPC-2.5' 

19.0 

17 

12 

11 

MPC-6.0' 

20.0 

13 

NM 

NM 

MPC-9.0' 

18.0 

8.5 

5.5 

6.0 

NM  =  Not  measured.  Moisture  content  was  too  high  to  allow  for  collection  of  a  soil  gas  sample. 


4.3.3  Second  Skimmer  Pump  Test 

Totals  of  6.6  gallons  of  LNAPL  and  110  gallons  of  groundwater  were  recovered  during  the 
second  skimmer  pump  test,  with  daily  average  recovery  rates  of  6.6  gallons/day  for  LNAPL  and  110 
gallons/day  for  groundwater  (Table  7).  These  results  demonstrate  that  operation  of  the  bioslurper 
system  in  the  skimmer  mode  was  not  as  effective  a  means  of  free-product  recovery  as  the  bioslurper 
system  at  this  site. 

4.3.4  Drawdown  Pump  Test 

Totals  of  1.8  gallons  of  LNAPL  and  1,100  gallons  of  groundwater  were  recovery  during  the 
drawdown  pump  test,  with  daily  average  recovery  rates  of  1.2  gallons/day  for  LNAPL  and  730 
gallons/day  for  groundwater  (Table  7).  These  results  demonstrate  that  operation  of  the  bioslurper 
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system  in  the  drawdown  mode  was  not  as  effective  a  means  of  free-product  recovery  as  the  bioslurper 
system  at  this  site. 


4.4  Extracted  Groundwater,  LNAPL,  and  Off-Gas  Analyses 

Extracted  groundwater  samples  were  collected  during  the  bioslurper  pump  test.  BTEX 
concentrations  were  relatively  high,  with  average  BTEX  concentrations  of  20  mg/L,  while  TPH 
concentrations  were  relatively  low  with  an  average  concentrations  of  43  mg/L  (Table  9). 

Off-gas  samples  from  the  bioslurper  system  also  were  collected  during  the  bioslurper  pump 
test.  The  results  from  the  off-gas  analyses  are  presented  in  Table  10.  Given  a  vapor  flow  of  60  scfm 
from  the  bioslurper  well  and  a  vapor  concentration  before  ICE  treatment  of  approximately  67,000 
ppmv  TPH  and  220  ppmv  benzene,  emissions  without  ICE  treatment  would  have  been  approximately 
2,300  Ib/day  of  TPH  and  4.0  Ib/day  of  benzene.  With  the  ICE  in  place,  at  a  vapor  discharge  rate  of 
120  scfm  and  using  an  average  concentration  of  1.3  ppmv  TPH,  approximately  0.087  lb/day  of  TPH 
was  emitted  to  the  air  during  the  bioslurper  pump  test.  Benzene  emissions  were  below  detection 
limits  after  treatment  through  the  ICE.  These  results  demonstrated  the  treatment  efficiency  of  the  ICE 
unit,  with  >99%  destruction  of  BTEX  and  TPH. 

The  composition  of  LNAPL  is  shown  in  Tables  11  and  12  in  terms  of  BTEX  concentrations 
and  distribution  of  C-range  compounds,  respectively.  The  distribution  of  C-range  compounds  is 
shown  graphically  in  Figure  8. 


4.5  Bioventing  Analyses 

4.5.1  Soil  Gas  Permeability  and  Radius  of  Influence 

The  bioslurper  pilot  test  was  conducted  during  a  period  of  heavy  rains.  During  the  soil  gas 
permeability  test,  the  high  moisture  content  in  the  soils  caused  erroneous  pressure  readings,  probably 
due  to  water  movement  in  the  soil.  Therefore,  a  radius  of  influence  could  not  be  calculated  at  this 
site. 
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Table  9.  BTEX  and  TPH  Concentrations  in  Extracted  Groundwater  During  the 
Bioslurper  Pump  Test  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Parameter 

Concentration  (mg/L) 

MG-OWS-1 

MG-DISCHARGE-1 

TPH 

47 

38 

Benzene 

4.0 

3.6 

Toluene 

9.4 

8.6 

Ethylbenzene 

1.1 

1.0 

Total  Xylenes 

6.7 

6.1 

Table  10.  BTEX  and  TPH  Concentrations  in  Off-Gas  During  the  Bioslurper  Pump  Test 
at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Concentration  (ppmv) 

Parameter 

MG-LRP 

Reservoir-1 

MG-LRP 

Reservoir-2 

MG-LRP 

Stack-1 

MG-LRP 

Stack-2 

MG-ICE 

Stack-1 

MG-ICE 

Stack-2 

TPH  as  jet  fuel 

70,000 

63,000 

5.8 

13 

'i.i 

1.4 

Benzene 

47 

390 

0.021 

0.044 

<0.0040 

<0.0020 

Toluene 

460 

460 

0.12 

0.17 

<0.0040 

<0.0020 

Ethylbenzene 

25 

27 

0.011 

0.017 

<0.0040 

<0.0020 

Xylenes 

78 

86 

0.053 

0.056 

<0.0040 

<0.0020 
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Table  11.  BTEX  Concentrations  in  LNAPL  from  the  Bulk  Fuel  Storage  Area,  McGuire 
AFB,  NJ 


Compound 

Concentrations  (mg/kg) 

Benzene 

1,600 

Toluene 

13,000 

Ethylbenzene 

2,900 

Total  Xylenes 

18,000 

Table  12.  C-Range  Compounds  in  LNAPL  from  the  Bulk  Fuel  Storage  Area,  McGuire 
AFB,  NJ 


C-Range  Compounds 

Percentage  of  Total 

<C7 

26.4 

C8 

13.2 

C9 

10.8 

CIO 

8.8 

Cll 

9.5 

C12 

10.9 

C13 

10.0 

C14 

6.3 

>C15 

4.1 
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Figure  8. 


<C7  C8  C9  CIO  Cll  C12  C13  C14  >C15 

C-Range  Compounds 

c:\plot50\bioslurp\mcguire\crange.sp5 


Distribution  of  C-Range  Compounds  in  Extracted  LNAPL  at  the  BFSA,  McGuire 
AFB,  NJ 
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4.5.2  In  Situ  Respiration  Test  Results 


Results  from  the  in  situ  respiration  test  are  presented  in  Table  13.  Oxygen  depletion  was  very 
rapid,  with  oxygen  utilization  rates  ranging  from  1.9  to  4.0%  02/hr.  Biodegradation  rates  ranged 
from  32  to  65  mg/kg-day.  The  helium  concentration  was  steady,  indicating  that  leakage  and  diffusion 
were  insignificant. 


Table  13.  In  Situ  Respiration  Test  Results  at  the  Bulk  Fuel  Storage  Area,  McGuire  AFB,  NJ 


Monitoring  Point 

Oxygen  Utilization  Rate  (%/hr) 

Biodegradation  Rate  (mg/kg-day) 

MPA-6.0' 

4.0 

65 

MPB-9.0' 

3.9 

63 

MPC-6.0' 

1.9 

32 

MPC-9.0' 

2.6 

42 

5.0  DISCUSSION 

Skimmer  and  drawdown  pumping  were  not  as  effective  as  bioslurping  at  recovering  LNAPL 
from  this  site.  Free  product  recovery  rates  decreased  steadily  during  skimmer  pumping,  beginning  at 
a  rate  of  approximately  9.5  gallons/day  during  the  initial  skimmer  pump  test  and  decreasing  to 
approximately  2.3  gallons/day  by  the  end  of  the  test.  During  drawdown  pumping,  LNAPL  recovery 
rates  averaged  1.2  gallons/day.  In  contrast,  free  product  recovery  rates  during  the  bioslurper  pump 
test  remained  relatively  stable  at  an  average  of  approximately  30  gallons/day. 

Groundwater  recovery  rates  during  the  bioslurper  pump  test  were  high  in  comparison  to  rates 
during  the  skimmer  and  drawdown  pump  tests.  On  average,  groundwater  was  extracted  at  rates  of 
4,600  gallons/day  during  bioslurping,  92  gallons/day  during  skimming,  and  730  gallons/day  during 
drawdown  pumping. 

Soil  gas  concentrations  were  measured  at  monitoring  points  during  the  bioslurper  pump  test  to 
determine  whether  the  vadose  zone  was  being  oxygenated.  In  general,  oxygen  concentrations 
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increased  at  most  monitoring  points;  however,  due  to  the  high  soil  moisture  content,  soil  gas  samples 
were  difficult  to  collect  and  an  adequate  evaluation  of  the  oxygen  radius  of  influence  could  not  be 
made.  Because  of  the  high  soil  moisture  content,  it  was  not  possible  to  determine  a  pressure  radius  of 
influence. 

Implementation  of  bioslurping  at  the  McGuire  AFB  test  site  probably  would  facilitate 
enhanced  recovery  of  LNAPL  from  the  water  table.  However,  bioslurping  will  result  in  a  vapor 
stream  requiring  treatment  and  the  extraction  of  significant  quantities  of  groundwater.  Given  the 
treatment  options  of  an  ICE  for  vapors  and  discharge  of  extracted  groundwater  to  the  Industrial 
Wastewater  Treatment  Plant,  bioslurping  would  be  an  economically  viable  alternative  for  this  site. 
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1.0  INTRODUCTION 

The  U.S.  Air  Force  Center  for  Environmental  Excellence  (AFCEE)  Technology  Transfer  Division  is 
conducting  a  nationwide  application  of  an  innovative  technology  for  free-product  recovery  and  soil 
bioremediation.  The  technologies  tested  in  the  Bioslurper  Initiative  include  vacuum-enhanced  free- 
product  recovery/bioremediation  (bioslurping)  as  well  as  traditional  skimmer  and  groundwater 
depression  approaches.  The  field  test  and  evaluation  are  intended  to  demonstrate  the  feasibility  of 
free  product  recovery  by  measuring  system  performance  in  the  field.  System  performance 
parameters,  mainly  free-product  recovery,  will  be  determined  at  numerous  sites.  Field  testing  will  be 
performed  at  many  sites  to  determine  the  effects  of  different  organic  contaminant  types  and 
concentrations  and  different  geologic  conditions  on  bioslurping  effectiveness. 

Plans  for  the  field  test  activities  are  presented  in  two  documents.  The  first  is  the  overall  Test  Plan 
and  Technical  Protocol  for  the  entire  program  entitled  Test  Plan  and  Technical  Protocol  for 
Bioslurping  (Battelle,  1995).  The  overall  plan  is  supplemented  by  plans  specific  to  each  test  site. 

The  concise  site-specific  plans  effectively  communicate  planned  site  activities  and  operational 
parameters. 

The  overall  Test  Plan  and  Technical  Protocol  was  developed  as  a  generic  plan  for  the  Bioslurper 
Initiative  to  improve  the  accuracy  and  efficiency  of  site-specific  Test  Plan  preparation.  The  field 
program  involves  installation  and  operation  of  the  bioslurping  system  supported  by  a  wide  variety  of 
site  characterization,  performance  monitoring,  and  chemical  analysis  activities.  The  basic  methods  to 
be  applied  from  site  to  site  do  not  change.  Preparation  and  review  of  the  overall  Test  Plan  and 
Technical  Protocol  allows  efficient  documentation  and  review  of  the  basic  approach  to  the  test 
program.  Peer  and  regulatory  review  were  performed  for  the  overall  Test  Plan  and  Technical 
Protocol  to  ensure  the  credibility  of  the  overall  program. 

This  report  is  the  site-specific  Test  Plan  for  application  of  bioslurping  at  McGuire  Air  Force  Base 
(AFB),  New  Jersey.  It  was  prepared  based  on  site-specific  information  received  by  Battelle  from 
McGuire  AFB  and  other  pertinent  site-specific  information  to  support  the  overall  Test  Plan  and 
Technical  Protocol. 


Site-specific  information  for  McGuire  AFB  has  identified  subsurface  hydrocarbon  contamination  at  the 
Bulk  Fuel  Storage  Area  (BFSA).  The  contamination  is  generally  associated  with  JP-4  jet  fuel  spills  in 
the  vicinity  of  the  storage  tanks.  Free  product,  as  light,  non-aqueous  phase  liquid  (LNAPL),  has  been 
measured  north  of  Storage  Tank  2115  at  monitoring  wells  08-MW-X12,  09-MW-X19,  and  08-MW- 
X51.  It  is  anticipated  that  the  bioslurper  demonstration  will  take  place  in  the  vicinity  of  these 
monitoring  wells  and  if  possible,  one  of  these  wells  would  be  used  to  perform  the  extraction  of  JP-4 
jet  fuel. 


2.0  SITE  DESCRIPTION 

The  information  presented  in  this  section  was  obtained  from  the  document  titled,  Bulk  Storage  Area 
Feasibility  Study,  McGuire  Air  Force  Base,  New  Jersey  Volumes  I  and  II,  Internal  Draft  prepared  for 
HAZWRAP,  Oak  Ridge,  Tennessee,  Project  No.  7610-02  by  ABB  Environmental  Services  Inc., 
October  1992. 

McGuire  AFB  is  located  in  the  south-central  portion  of  New  Jersey  (Figure  1).  The  installation  is 
bordered  by  the  Fort  Dix  Military  Reservation  to  the  east,  south,  and  west,  and  by  residential  areas  of 
the  Town  of  Wrightstown  (Burlington  County),  New  Jersey  to  the  north. 

The  BFSA  is  in  the  central  portion  of  McGuire  AFB  and  occupies  approximately  24  acres  (Figure  2). 
The  facility  consists  of  a  series  of  eight  aboveground  storage  tanks  with  capacities  ranging  from 
500,000  to  850,000  gallons.  Five  of  these  tanks  are  dedicated  to  JP-4  jet  fuel  storage  while  the 
remaining  tanks  hold  heating  fuel  for  the  central  heating  plant.  All  of  the  tanks  are  contained  by  an 
asphalt-covered  earthen  berm. 

The  BFSA  has  been  in  operation  since  1963.  During  this  time,  fuel  spills  and  storage/disposal 
activities  have  resulted  in  contamination  at  the  site  (Figure  3).  In  1967,  500,000  gallons  of  JP-4  jet 
fuel  were  discharged  from  an  open  valve  (location  unknown,  spill  reportedly  channelled  to  stream). 

In  1984,  500,000  gallons  of  JP-4  jet  fuel  were  released  from  a  ruptured  underground  pipeline 
northeast  of  Tank  2109.  In  1987,  10,000  gallons  of  JP-4  jet  fuel  were  spilled  into  the  berm  of  Tank 
2110.  In  1988,  an  unspecified  volume  of  heating  oil  was  discharged  north  of  Tanks  2120  and  2121. 
Finally,  up  until  1970,  tank  sludge  was  disposed  of  in  the  tank  bermed  areas,  and  fly  ash  and  coal 
slag  were  stored  and  disposed  north  of  the  tank  area. 

In  1992,  fuel  was  observed  discharging  from  a  subsurface  organic  silt  layer  into  the  unnamed 
tributary  of  South  Run  (Figure  3).  The  water  in  this  unnamed  tributary  comes  from  shallow 
groundwater  discharges,  storm  drain  runoff,  and  cooling  water  discharge  from  the  central  heating 
plant. 

Preliminary  investigations  of  the  site  occurred  in  1982,  followed  by  site  inspections  in  1983  and  1988. 
During  this  time,  monitoring  wells  were  installed,  groundwater  samples  were  collected,  and  a  pump 
test  was  performed.  From  1990  to  1992,  remedial  investigations  were  performed  to  assess  the  extent 
of  contamination. 
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Figure  1.  Map  Showing  Location  of  McGuire  AFB,  NJ 


Figure  3.  Schematic  Diagram  Showing  Locations  of  Reported  Spills  and  Disposal  Areas  at  the  BFSA,  McGuire  AFB,  NJ 


2.1  Site  Geology 


McGuire  AFB  rests  on  coastal  plain  sediments.  The  shallow  stratigraphy  consists  primarily  of 
interbedded  continental  and  marine  sands  and  silts.  The  thickness  of  these  units  vary,  with  each  being 
up  to  50  ft  thick  in  the  general  area  of  McGuire  AFB. 

Site  soils  consist  primarily  of  silty  fine  sands,  interspersed  with  silt  laminae  and  gravel  seams.  An 
organic  silt  layer  with  wood  fragments  and  rootlets  is  present  across  the  site  between  11  and  14  ft 
below  ground  surface  (bgs). 

Geological  profiles,  geotechnical  data  (unit  weight  determinations  and  grain-size  distributions),  and 
piezometer  and  monitoring  well  installation  logs  from  the  BFSA  are  presented  in  Appendix  A. 

2.2  Aquifer  Characteristics 

Groundwater  is  part  of  the  unconfined  Cohansey /Kirkwood  aquifer  system  and  generally  is  found 
between  8  and  14  ft  bgs  across  the  site.  This  shallow  aquifer  is  not  used  for  consumptive  purposes  on 
the  base.  Groundwater  elevation  contours  are  shown  in  Figure  4. 

The  average  hydraulic  gradient  across  the  site  has  been  estimated  at  0.006  ft/ft.  The  proximity  of  the 
tributary  of  South  Run,  which  borders  the  site,  results  in  gradients  that  are  generally  steeper  closer  to 
the  tributary.  Permeability  testing  has  been  performed  utilizing  the  monitoring  wells,  and  hydraulic 
conductivity  values  have  been  calculated  using  the  Bouwer  and  Rice  slug  test  solution.  The  average 
hydraulic  conductivity  was  calculated  at  2.3  x  104  cm/sec.  Using  this  data  and  assuming  a  porosity  of 
30%,  the  average  seepage  velocity  was  estimated  to  be  4.7  ft/year. 

2.3  Site  Contamination 

Historical  data  indicate  that  at  least  1.01  million  gallons  of  JP-4  jet  fuel  have  been  discharged  to  the 
environment  in  the  vicinity  of  the  BFSA  at  McGuire  AFB.  Contamination  also  exists  from  a  fuel  oil 
spill  of  unknown  volume  and  from  the  disposal  and  storage  of  tank  sludge,  fly  ash  slag,  and  coal. 

Soil  samples,  both  surface  and  subsurface,  have  been  collected  and  analyzed  for  the  presence  of 
organic  contamination.  Benzene,  toluene,  ethylbenzene,  and  xylenes  (BTEX)  as  well  as  semivolatile 
organic  compounds  (SVOCs)  have  been  identified  in  a  portion  of  the  soil  samples.  Table  1 
summarizes  frequency  of  detection  and  reported  concentrations  of  these  compounds.  Generally,  the 
concentration  levels  or  the  frequency  of  occurrence  indicated  that  the  compounds  identified  did  not 
exceed  the  New  Jersey  Department  of  Environmental  Protection  and  Energy’s  (NJDEPE)  proposed 
cleanup  standards.  The  data  do  indicate  that  the  contaminants  are  those  typically  associated  with  fuel 
spills  and  are  therefore  considered  site  related. 

Soil  gas  samples  collected  in  1992  showed  high  BTEX  and  TPH  concentrations,  with  average  BTEX 
concentrations  of  360  ppmv  and  average  TPH  concentrations  of  54,000  ppmv. 

Groundwater  samples  have  been  collected  from  locations  upgradient  and  downgradient  of  the  BFSA. 
The  upgradient  monitoring  wells  included:  08-MW-X20,  08-MW-X23,  08-MW-X24,  08-MW-101, 
and  08-MW-201  (Figure  4).  A  total  of  20  downgradient  wells  were  sampled  to  establish  the  extent  of 
groundwater  contamination.  Monitoring  wells  that  contained  LNAPL  were  not  sampled. 
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Figure  4.  Schematic  Diagram  Showing  Groundwater  Elevation  Contours  at  the  BFSA,  McGuire  AFB,  NJ 


Table  1.  Concentrations  of  BTEX  and  Selected  VOCs  in  Soil  at  the  BFSA,  McGuire 
AFB,  NJ 


Compound 

Frequency 

Average  Background 
Concentration  (/ig/kg) 

Average  BFSA 
Concentration  0ig/kg) 

Surface  Soil  Analyses 

Benzene 

9/48 

110 

360 

Toluene 

12/48 

4.2 

1,300 

Ethylbenzene 

15/48 

16 

900 

Total  Xylenes 

17/48 

90 

3,600 

Naphthalene 

12/48 

68 

490 

2-Methylnaphthalene 

3/12 

220 

2,400 

Subsurface  Soil  Analyses 

Benzene 

64/325 

14 

360 

Toluene 

65/322 

4.2 

1,300 

Ethylbenzene 

84/211 

16 

900 

Total  Xylenes 

93/322 

90 

3,600 

Naphthalene 

48/298 

68 

490 

2-Methylnaphthalene 

9/32 

220 

2,400 

Table  2. 


Concentrations  of  BTEX  and  Selected  VOCs  in  Groundwater  at  the  BFSA 
McGuire  AFB,  NJ 


Compound 

Upgradient 

Frequency 

Downgradient 

Frequency 

Mean  Upgradient 
Concentration  (jtg/L) 

Mean  Downgradient 
Concentration  (jig/L) 

Benzene 

0/3 

10/19 

37 

510 

Toluene 

0/3 

7/19 

37 

1,400 

Ethylbenzene 

0/3 

9/19 

37 

2,200 

Total  Xylenes 

0/3 

10/19 

37 

1,100 

Phenol 

0/3 

7/19 

23 

21 

2-Methylphenol 

0/3 

5/20 

23 

18 

3-Methylphenoi 

0/3 

7/20 

23 

54 

2,3-DimethyIphenol 

0/3 

2/20 

23 

18 

Naphthalene 

0/3 

10/20 

23 

34 

2-Methylnaphthalene 

0/3 

2/20 

23 

14 

bis(2-ethylhexyl)phthalate 

0/3 

2/19 

410 

14 

Table  3.  Free  Product  Thicknesses  at  the  BFSA,  McGuire  AFB,  NJ 


Monitoring  Well 

Free  Product  Thickness  (ft) 

5/30/91 

6/22/94 

08-MW-X12 

4.44 

4.69 

08-MW-X18 

2.46 

2.85 

08-MW-X19 

6.71 

5.37 

08-MW-X21 

3.01 

2.46 

08-MW-X51 

1.61 

3.27 

08-MW-X54 

0.12 

0.04 

Groundwater  summary  data  for  BTEX  and  SVOCs  are  presented  in  Table  2.  Given  these  data,  it 
appears  that  contamination  of  the  groundwater  is  due  to  the  fuel  releases  at  the  BFSA  and  affects  the 
groundwater  downgradient  of  the  site  (Figure  5). 

LNAPL  measurements  have  been  made  at  the  monitoring  points  at  the  BFSA.  Product  thickness 
measurements  are  presented  in  Table  3.  The  distribution  of  LNAPL  indicates  that  the  thickest 
subsurface  layer  of  organic  contamination  resides  north  of  Tank  2115.  It  is  in  this  location  that  the 
demonstration  of  the  bioslurper  technology  is  expected  to  take  place.  One  of  the  existing  monitoring 
wells  (08-MW-X12,  08-MW-X19,  or  08-MW-X51)  is  expected  to  be  used  for  the  LNAPL  extraction. 

The  soil,  groundwater,  and  LNAPL  characterization  of  the  site  around  the  BFSA  has  allowed  for  an 
estimate  of  the  free  product  presently  existing  within  the  lateral  extent  of  the  plume.  A  total  volume 
of  250,000  to  750,000  gallons  of  LNAPL  is  estimated  to  be  present  in  the  subsurface  formation  below 
and  downgradient  of  the  BFSA.  A  portion  of  this  volume  will  be  affected  during  the  bioslurper 
demonstration  at  the  BFSA,  McGuire  AFB. 


3.0  PROJECT  ACTIVITIES 

The  field  activities  discussed  in  the  following  sections  are  planned  for  the  bioslurper  pilot  test  at 
McGuire  AFB.  Additional  details  about  the  activities  are  presented  in  the  overall  Test  Plan  and 
Technical  Protocol.  As  appropriate,  specific  sections  in  the  overall  Test  Plan  and  Technical  Protocol 
are  referenced.  Table  4  presents  the  schedule  of  activities  for  the  Bioslurper  Initiative  at  McGuire 
AFB. 


3.1  Mobilization  to  the  Site 

After  the  site-specific  Test  Plan  is  approved,  Battelle  staff  will  mobilize  equipment  to  the  site.  Some 
of  the  equipment  will  be  shipped  via  air  express  to  McGuire  AFB  prior  to  staff  arrival.  The  Base 
Point-of-Contact  (POC)  will  have  been  asked  in  advance  to  find  a  suitable  holding  facility  to  receive 
the  bioslurper  pilot  test  equipment  so  that  it  will  be  easily  accessible  to  the  Battelle  staff  when  they 
arrive  with  the  remainder  of  the  equipment.  The  exact  mobilization  date  will  be  confirmed  with  the 
Base  POC  as  far  in  advance  of  fieldwork  as  is  possible.  The  Battelle  POC  will  provide  the  Base  POC 
with  information  on  each  Battelle  employee  who  will  be  on  site.  Battelle  personnel  will  be  mobilized 
to  the  site  after  confirmation  that  the  shipped  equipment  has  been  received  by  McGuire  AFB. 

3.2  Site  Characterization  Tests 


3.2.1  Baildown  Tests 

The  baildown  test  is  the  primary  test  for  selection  of  the  bioslurper  test  well.  Baildown  tests  are  also 
useful  for  the  evaluation  of  actual  versus  apparent  free  product  thicknesses.  Baildown  tests  will  be 
performed  at  wells  that  contain  measurable  thicknesses  of  LNAPL  to  estimate  the  LNAPL  recovery 
potential  at  those  particular  wells.  Baildown  tests  are  planned  at  monitoring  wells  08-MW-X12,  08- 
MW-X19,  and  08-MW-X51.  In  most  cases,  the  well  exhibiting  the  highest  rate  of  LNAPL  recovery 
will  be  selected  for  the  bioslurper  extraction  well.  A  sample  of  free  LNAPL  will  be  collected  at  this 
point  for  analyses  of  boiling  point  distribution  and  BTEX  concentration.  Detailed  procedures  for  the 
baildown  tests  are  provided  in  Section  5.6  of  the  overall  Test  Plan  and  Technical  Protocol. 
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Figure  5.  Schematic  Diagram  of  the  Lateral  Extent  of  Groundwater  Contamination  and  Product  Thickness  at  the  BFSA, 
McGuire  AFB,  NJ 


Table  4.  Schedule  of  Bioslurper  Pilot  Test  Activities 


Pilot  Test  Activity 

Schedule 

Mobilization 

Day  1-2 

Site  Characterization 

Day  2-3 

LNAPL/Groundwater  Interface  Monitoring  and  Baildown  Tests 

Soil  Gas  Survey  (Limited) 

Monitoring  Point  Installation  (3  monitoring  points) 

Soil  Sampling  (BTEX,  TPH,  physical  characteristics) 

System  Installation 

Day  2-3 

Test  Startup 

Day  3 

Skimmer  Pump  Test  (2  days) 

Day  3-4 

Bioslurper  Pump  Test  (4  days) 

Day  6-9 

Soil  Gas  Permeability  Testing 

Day  6 

Skimmer  Pump  Test  (continued) 

Day  10 

In  Situ  Respiration  Test  -  Air/Helium  Injection 

Day  10 

In  Situ  Respiration  Test  -  Monitoring 

Day  11-16 

Drawdown  Pump  Test  (2  days) 

Day  11-12 

Demobilization/Mobilization 

Day  13-14 
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3.2.2  Soil  Gas  Survey  (Limited) 

A  small-scale  soil  gas  survey  will  be  conducted  to  identify  the  best  location  for  installation  of  the 
bioslurping  system.  The  soil  gas  survey  will  be  conducted  in  areas  where  historical  site  data  indicated 
the  highest  contamination  levels.  These  areas  will  be  surveyed  to  select  the  locations  for  installation 
of  soil  gas  monitoring  points.  Monitoring  points  will  be  located  in  areas  that  exhibit  the  following 
soil  gas  characteristics. 

1.  Relatively  high  TPH  concentrations  (10,000  ppmv  or  greater). 

2.  Relatively  low  oxygen  concentrations  (between  0%  and  2%). 

3.  Relatively  high  carbon  dioxide  concentrations  (depending  on  soil  type,  between  2% 
and  10%  or  greater). 

Additional  information  on  the  soil  gas  survey  is  provided  in  Section  5.2  of  the  overall  Test  Plan  and 
Technical  Protocol. 

3.2.3  Monitoring  Point  Installation 

Monitoring  points  must  be  installed  to  determine  the  radius  of  influence  of  the  bioslurper  system  in 
the  vadose  zone.  A  general  arrangement  of  the  bioslurping  well  and  monitoring  points  is  shown  in 
Figure  6. 

Upon  completion  of  the  initial  soil  gas  survey  and  baildown  tests,  at  least  three  soil  gas  monitoring 
points  will  be  installed  (unless  existing  monitoring  points  are  available  for  use)  to  measure  soil  gas 
changes  that  occur  during  bioslurper  operation.  These  monitoring  points  should  be  located  in  highly 
contaminated  soils  within  the  free-phase  plume  and  should  be  positioned  to  allow  detailed  monitoring 
of  the  in  situ  changes  in  soil  gas  composition  caused  by  the  bioslurper  system.  Three  monitoring 
points  were  previously  installed  at  the  site  and  are  located  southeast  of  monitoring  well  08-MW-X12. 
These  points  will  be  used  if  they  are  located  close  enough  to  the  selected  bioslurper  well  to  allow  for 
proper  testing.  A  schematic  diagram  of  a  typical  monitoring  point  is  shown  in  Figure  7.  Information 
on  monitoring  point  installation  can  be  found  in  Section  4.2.1  of  the  overall  Test  Plan  and  Technical 
Protocol. 

3.2.4  Soil  Sampling 

Soil  samples  will  be  collected  from  each  boring  to  determine  the  physical  and  chemical  composition  o 
the  soil  near  the  bioslurper  test  site.  Soil  samples  will  be  collected  from  the  boreholes  advanced  for 
monitoring  point  installation  at  two  or  three  locations  at  the  site  chosen  for  the  bioslurper  test. 
Generally,  samples  will  be  collected  from  the  capillary  fringe  over  the  free  product. 

Soil  samples  from  each  boring  will  be  analyzed  for  BTEX,  bulk  density,  moisture  content,  particle 
size  distribution,  porosity,  and  TPH.  Section  5.5.1  of  the  overall  Test  Plan  and  Technical  Protocol 
contains  additional  information  on  field  measurements  and  sample  collection  procedures  for  soil 
sampling. 
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Figure  6.  General  Bioslurper  Well  and  Monitoring  Point  Arrangement 
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Figure  7.  Schematic  Diagram  of  a  Typical  Monitoring  Point 
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3.3  Bioslurper  System  Installation  and  Operation 

Once  the  well  to  be  used  for  the  bioslurper  test  installation  at  McGuire  AFB  has  been  identified,  the 
bioslurper  pump  and  support  equipment  will  be  installed  and  pilot  testing  will  be  initiated. 

3.3.1  System  Setup 

After  the  preliminary  site  characterization  has  been  completed  and  the  bioslurper  candidate  well  has 
been  selected,  the  shipped  equipment  will  be  mobilized  from  the  holding  facility  to  the  test  site,  and 
the  bioslurper  system  will  be  assembled.  Figure  8  shows  a  flow  diagram  of  the  bioslurper  process. 
Figure  9  illustrates  a  typical  bioslurper  well  that  will  be  used  at  McGuire  AFB. 

Before  the  LNAPL  recovery  tests  are  initiated,  all  relevant  baseline  field  data  will  be  collected  and 
recorded.  These  data  will  include  soil  gas  concentrations,  initial  soil  gas  pressures,  the  depth  to 
groundwater,  and  the  LNAPL  thickness.  Ambient  soil  and  all  atmospheric  conditions  (e.g., 
temperature,  barometric  pressure)  also  will  be  recorded.  All  emergency  equipment  (i.e.,  emergency 
shutoff  switches  and  fire  extinguishers)  will  be  installed  and  checked  for  proper  operation  at  this  time. 

A  clear,  level  20-  by  10-ft  area  near  the  well  selected  for  the  bioslurper  test  installation  will  be 
identified  to  station  the  equipment  required  for  bioslurper  system  operation.  Additional  information 
on  bioslurper  system  installation  is  provided  in  Section  6.0  of  the  overall  Test  Plan  and  Technical 
Protocol. 

3.3.2  System  Shakedown 

A  brief  startup  test  will  be  conducted  to  ensure  that  the  system  is  constructed  properly  and  operates 
safely.  All  system  components  will  be  checked  for  problems  and/or  malfunctions.  A  checklist  will 
be  provided  to  document  the  system  shakedown. 

3.3.3  System  Startup  and  Test  Operations 

After  installation  is  complete  and  the  bioslurper  system  is  confirmed  to  be  operating  properly,  the 
LNAPL  recovery  tests  will  be  started.  The  Bioslurper  Initiative  has  been  designed  to  evaluate  the 
effectiveness  of  bioslurping  as  an  LNAPL  recovery  test  technology  relative  to  conventional  gravity- 
driven  LNAPL  recovery  technologies.  The  Bioslurper  Initiative  includes  three  separate  LNAPL 
recovery  tests:  (1)  a  skimmer  pump  test,  (2)  a  bioslurper  pump  test,  and  (3)  a  drawdown  pump  test. 
The  three  recovery  tests  are  described  in  detail  in  Section  7.3  of  the  overall  Test  Plan  and  Technical 
Protocol. 

The  bioslurper  system  operating  parameters  that  will  be  measured  during  operation  are  vapor 
discharge,  aqueous  effluent,  LNAPL  recovery  volume  rates,  vapor  discharge  volume  rates,  and 
groundwater  discharge  volume  rates.  Vapor  monitoring  will  consist  of  periodic  monitoring  of  TPH 
using  hand-held  instruments  supplemented  by  two  samples  collected  for  detailed  laboratory  analysis. 
Two  samples  of  aqueous  effluent  will  be  collected  for  analysis  of  BTEX  and  TPH.  Recovered 
LNAPL  volume  will  be  recorded  using  an  in-line  flow-totalizing  meter.  The  off-gas  discharge 
volume  will  be  measured  using  a  calibrated  pitot  tube,  and  the  groundwater  discharge  volume  will  be 
recorded  using  an  in-line  flow-totalizing  meter.  Section  8.0  of  the  overall  Test  Plan  and  Technical 
Protocol  describes  process  monitoring  of  the  bioslurper  system. 
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Figure  8.  Bioslurper  Process  Flow  at  the  BFSA,  McGuire  AFB,  NJ 


■  Vaiv» 


Figure  9.  Schematic  Diagram  of  a  Typical  Bioslurper  Well 
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3.3.4  Soil  Gas  Profile/Oxygen  Radius  of  Influence  Test 

Changes  in  soil  gas  profiles  will  be  measured  before  and  during  the  bioslurper  pump  test.  Soil  gas 
will  be  monitored  for  concentrations  of  oxygen,  carbon  dioxide,  and  TPH  using  field  instruments. 
These  measurements  will  be  used  to  determine  the  oxygen  radius  of  influence  of  the  bioslurper. 

3.3.5  Soil  Gas  Permeability  Tests 

A  soil  gas  permeability  test  will  be  conducted  concurrently  with  startup  of  the  bioslurper  pump  test. 
Soil  gas  permeability  data  will  support  the  process  of  estimating  the  vadose  zone  radius  of  influence 
of  the  bioslurper  system.  Soil  gas  permeability  results  also  will  aid  in  determining  the  number  of 
wells  required  if  it  is  decided  to  treat  the  site  with  a  full-scale  bioslurper  system.  The  soil  gas 
permeability  test  method  is  described  in  Section  5.7  of  the  overall  Test  Plan  and  Technical  Protocol. 

3.3.6  LNAPL  and  Groundwater  Level  Monitoring 

During  the  bioslurper  pump  test,  the  LNAPL  and  groundwater  levels  will  be  monitored  in  a  well 
adjacent  to  the  extraction  well  if  such  a  well  exists.  The  top  of  the  monitoring  well  will  be  sealed 
from  the  atmosphere  so  the  subsurface  vacuum  will  be  contained.  Additional  information  for  the 
monitoring  of  fluid  levels  is  provided  in  Section  4.3.4  of  the  overall  Test  Plan  and  Technical 
Protocol. 

3.3.7  In  Situ  Respiration  Test 

An  in  situ  respiration  test  will  be  conducted  after  completion  of  the  bioslurper  pilot  tests.  The  in  situ 
respiration  test  will  involve  injection  of  air  and  helium  into  selected  soil  gas  monitoring  points 
followed  by  monitoring  changes  in  concentrations  of  oxygen,  carbon  dioxide,  TPH,  and  helium  in  soil 
gas  at  the  injection  point.  Measurement  of  the  soil  gas  composition  typically  will  be  conducted  at  2, 

4,  6,  and  8  hours  and  then  every  4  to  12  hours  for  about  2  days.  Timing  of  the  tests  will  be  adjusted 
based  on  the  oxygen-use  rate.  If  oxygen  depletion  occurs  rapidly,  more  frequent  monitoring  will  be 
required.  If  oxygen  depletion  is  slow,  less  frequent  readings  will  be  acceptable.  The  oxygen 
utilization  rate  will  be  used  to  estimate  the  biodegradation  rate  at  the  site.  Further  information  on  the 
procedures  and  data  collection  of  the  in  situ  respiration  test  is  provided  in  Section  5.8  of  the  overall 
Test  Plan  and  Technical  Protocol. 

3.3.8  Extended  Testing 

The  Air  Force  has  the  option  of  extending  the  operation  of  the  bioslurper  system  for  up  to  six 
months  if  LNAPL  recovery  rates  are  promising  and  long-term  vapor  and  aqueous  discharge 
requirement  have  been  established.  If  extended  testing  is  to  be  performed,  the  Air  Force  will  need  to 
provide  electrical  power  for  long-term  operation  of  the  bioslurper  pump.  Disposition  of  all  generated 
wastes  and  routine  operation  and  maintenance  of  the  system  will  be  the  Air  Force’s  responsibility. 
Battelle  will  provide  technical  support  during  the  extended  testing  operation. 
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3.4  Demobilization 


Once  all  necessary  tests  have  been  completed  at  the  McGuire  AFB  site,  the  equipment  will  be 
disassembled  by  Battelle  staff.  The  equipment  then  will  be  moved  back  to  the  holding  facility,  where 
it  will  remain  until  its  next  destination  is  determined.  Battelle  staff  will  receive  this  information  and 
will  be  responsible  for  shipment  of  the  equipment  to  the  next  site  before  they  leave  McGuire  AFB. 


4.0  BIOSLURPER  SYSTEM  DISCHARGE 
4.1  Vapor  Discharge  Disposition 

Battelle  expects  that  the  operation  of  the  bioslurper  test  system  at  McGuire  AFB  will  require  a  waiver 
or  a  point  source  air  release  registration  and  may  require  some  additional  permits.  However,  because 
of  the  short  duration  of  the  bioslurper  pilot  test,  it  can  be  assumed  that  the  concentrations  of  TPH 
released  to  the  atmosphere  will  be  approximately  46  lb/day  and  benzene  will  be  <0.1  Ib/day  without 
treatment.  This  value  is  based  on  the  average  discharge  rates  at  three  bioslurper  test  sites  (Johnston 
Atoll,  Travis  AFB,  and  Wright-Patterson  AFB)  that  are  contaminated  with  a  similar  type  of  fuel  as 
that  found  at  the  BFSA.  The  discharge  value  may  vary  depending  on  concentrations  in  soil  gas  and 
the  permeability  of  the  soil.  The  data  for  benzene  and  TPH  discharge  levels  for  6  previous  bioslurper 
sites  are  presented  in  Table  5.  The  relatively  large  TPH  discharge  level  at  Travis  AFB  is  partially 
due  to  the  extraction  rate.  This  extraction  rate  is  the  maximum  rate  a  3-hp  pump  can  achieve  and 
may  be  lower  at  McGuire  AFB  due  to  the  permeability  of  the  soil.  The  vapor  stream  generated  by 
the  bioslurper  system  can  be  discharged  directly  to  the  atmosphere  because  of  the  short  duration  of 
the  test  and  the  low  concentrations  of  benzene  and  TPH.  A  short-term  (5  to  6-day  pumping)  waiver 
to  operated  as  specified  above  is  requested  (the  air  permit  is  provided  in  Appendix  B). 

To  ensure  the  safety  and  regulatory  compliance  of  the  bioslurper  system,  field  soil  gas  screening 
instruments  will  be  used  to  monitor  vapor  discharge  concentration.  The  volume  of  vapor  discharge 
will  be  monitored  daily  using  air  flow  instruments.  If  state  regulatory  requirements  will  not  permit 
the  expected  amount  of  organic  vapor  discharge  to  the  atmosphere,  the  Base  POC  should  inform 
AFCEE  and  Battelle  so  that  alternative  plans  can  be  made  prior  to  mobilization  to  the  site.  Table  6 
presents  information  typically  required  to  complete  an  air  release  registration  form. 

4.2  Aqueous  Influent/Effluent  Disposition 

The  flowrate  of  groundwater  pumped  by  the  bioslurper  will  be  less  than  5  gpm.  However,  it  may  be 
necessary  in  New  Jersey  to  obtain  a  groundwater  pumping  waiver  or  registration  permit.  If  one  is 
required,  the  Base  POC  will  inform  Battelle  of  the  necessary  steps  in  obtaining  the  waiver  or  permit. 

Operation  of  the  bioslurper  system  will  generate  an  aqueous  waste  discharge  that  will  be  passed 
through  a  bag  filter,  an  oil/water  separator,  hydrophobic  clay  drums,  and  activated  carbon  drums 
(Figure  7).  Table  7  provides  effluent  data  for  sites  where  groundwater  has  been  treated  in  this 
manner.  Sites  not  listed  did  not  receive  any  treatment  other  than  an  oil/water  separator.  The 
intention  of  Battelle  staff  will  be  to  dispose  of  the  treated  wastewater  by  discharge  directly  to  the  Fort 
Dix  Sewage  Treatment  Plant. 
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Table  5.  Benzene  and  TPH  Vapor  Discharge  Levels  at  Previous  Bioslurper  Test  Sites 


Site  Location 

Fuel  Type 

Extraction 
Rate  (scfm) 

Benzene 

(ppmv) 

TPH 

(ppmv) 

Benzene 

Discharge 

(lb/day) 

TPH 

Discharge 

(lb/day) 

Andrews  AFB 

No.  2  Fuel  Oil 

8.0 

16 

2,000 

0.0010 

0.20 

Site  1,  Bolling  AFB 

No.  2  Fuel  Oil 

4.0 

0.20 

153 

0.00030 

0.0090 

Site  2,  Bolling  AFB 

Gasoline 

21 

370 

70,000 

2.3 

470 

Johnston  Atoll 

Jet  Fuel 

10 

0.60 

975 

0.0017 

5.7 

Travis  AFB 

Jet  Fuel 

20 

100 

10,800 

0.58 

130 

Wright-Patterson  AFB 

Jet  Fuel 

3.0 

ND 

595 

0 

1.0 

ND  =  Not  detected. 


Table  6.  Air  Release  Summary  Information 


Data  Item 

Air  Release  Information 

Contractor  Point-of-Contact 

Jeff  Kittel,  (614)  424-6122 

Contractor  address 

Battelle,  505  King  Avenue,  Columbus,  OH  43201 

Estimated  total  quantity  of  petroleum  product  to  be  recovered 

To  be  determined 

Description  of  petroleum  product  to  be  recovered 

1VA  jet  fuel 

Planned  date  of  test  start 

To  be  determined 

Test  duration 

9-10  days  (active  pumping) 

Maximum  expected  volatile  organic  compound  level  in  air 

-46  lb/day  TPH,  <0.1  lb/day  benzene 

Stack  height  above  ground  level 

10  ft 

Table  7.  Effluent  Groundwater  Concentrations  of  Benzene  and  TPH  After  Treatment  at 
Previous  Bioslurper  Test  Sites1 


Site  Location 

Fuel  Type 

Benzene  (mg/L) 

TPH  (mg/L) 

Andrews  AFB 

No.  2  Fuel  Oil 

0.096 

270 

Travis  AFB 

Jet  Fuel 

1.0 

17 

Groundwater  effluent  at  Bolling  AFB,  Johnston  Atoll,  and  Wright-Patterson  AFB  were 
discharged  with  less  treatment,  and  are  therefore  not  presented  in  this  table. 


4.3  Free-Product  Recovery  Disposition 

The  bioslurper  system  will  recover  free-phase  product  from  the  pilot  tests  performed  at  McGuire 
AFB.  Recovered  free  product  will  be  turned  over  to  the  Base  for  disposal  and/or  recycling.  The 
volume  of  free  product  recovered  from  the  Base  will  not  be  known  until  the  tests  have  been 
performed.  The  maximum  recovery  rate  for  this  system  is  5  gpm,  but  the  actual  rate  of  LNAPL 
recovery  likely  will  be  much  lower. 


5.0  SCHEDULE 

The  schedule  for  the  bioslurper  fieldwork  at  McGuire  AFB  will  depend  on  approval  of  the  project 
Test  Plan.  Battelle  will  determine  a  definitive  schedule  as  soon  as  possible  after  approval  is  received. 
Battelle  will  have  two  to  three  staff  members  on  site  for  approximately  2  weeks  to  conduct  all 
necessary  pilot  testing.  At  the  conclusion  of  the  field  testing  at  McGuire  AFB,  all  staff  will  return 
their  Base  passes.  Battelle  staff  will  remove  all  bioslurper  field  testing  equipment  from  the  Base 
before  they  leave  the  site. 


6.0  PROJECT  SUPPORT  ROLES 

This  section  outlines  some  of  the  major  functions  of  personnel  from  Battelle,  McGuire  AFB,  and 
AFCEE  during  the  bioslurper  field  test. 


6.1  Battelle  Activities 

The  obligations  of  Battelle  in  the  Bioslurper  Initiative  at  McGuire  AFB  will  be  to  supply  the  staff  and 
equipment  necessary  to  perform  all  the  tests  on  the  bioslurper  system.  Battelle  also  will  provide 
technical  support  in  the  areas  of  water  and  vapor  discharge  permitting,  digging  permits,  staff  support 
during  the  extended  testing  period,  and  any  other  technical  areas  that  need  to  be  addressed. 
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6.2  McGuire  AFB  Support  Activities 

To  support  the  necessary  field  tests  at  McGuire  AFB,  the  Base  must  be  able  to  provide  the  following: 

a.  Any  digging  permits  and  utility  clearances  that  need  to  be  obtained  prior  to  the 
initiation  of  the  fieldwork.  Any  underground  utilities  should  be  clearly  marked  to 
reduce  the  chance  of  utility  damage  and/or  personal  injury  during  soil  gas  probe  and 
possible  well  installation.  Battelle  will  not  begin  field  operations  without  these 
clearances  and  permits. 

b.  The  Air  Force  will  be  responsible  for  obtaining  Base  and  site  clearance  for  the 
Battelle  staff  that  will  be  working  at  the  Base.  The  Base  POC  will  be  furnished  with 
all  necessary  information  on  each  staff  member  at  least  one  week  prior  to  field 
startup. 

c.  Access  to  the  local  sanitary  sewer  must  be  furnished  so  that  Battelle  staff  can 
discharge  the  bioslurper  aqueous  effluent  directly  to  the  Fort  Dix  Sewage  Treatment 
Plant. 

d.  Regulatory  approval,  if  required,  must  be  obtained  by  the  Base  POC  prior  to  startup 
of  the  bioslurper  pilot  test.  As  stated  previously,  it  is  likely  that  a  waiver  or  permit  to 
allow  air  releases  or  a  point  source  air  release  registration  will  be  required  for 
emissions  of  approximately  46  lb/day  of  TPH  and  <0.1  lb/day  benzene  without 
treatment  (the  air  permit  is  provided  in  Appendix  B).  A  waiver  for  pumping  and 
discharging  groundwater  at  a  rate  of  5  gpm  may  be  required.  The  Base  POC  will 
obtain  all  necessary  Base  permits  prior  to  mobilization  to  the  site.  Battelle  will 
provide  technical  assistance  in  preparing  regulatory  approval  documents. 

e.  The  Base  also  will  be  responsible  for  the  disposition  of  all  waste  generated  from  the 
pilot  testing.  Such  waste  includes  any  soil  cuttings  generated  from  drilling,  and  all 
aqueous  wastestreams  produced  from  the  bioslurper  tests.  All  free  product  recovered 
from  the  bioslurper  operation  will  be  disposed  of  or  recycled  by  the  Base.  Battelle 
will  provide  technical  assistance  in  disposing  of  the  waste  generated  from  the 
bioslurper  pilot  test. 

f.  Before  field  activities  begin,  the  Health  and  Safety  Plan  will  be  finalized  with 
information  provided  by  the  Base  POC.  Table  8  is  a  checklist  for  the  information 
required  to  complete  the  Health  and  Safety  Plan.  All  emergency  information  will  be 
obtained  by  the  Site  Health  and  Safety  office  before  operations  begin. 

6.3  AFCEE  Activities 

The  AFCEE  POC  will  act  as  a  liaison  between  Battelle  and  McGuire  AFB  staff.  The  AFCEE  POC 
will  ensure  that  all  necessary  permits  are  obtained  and  the  space  required  to  house  the  bioslurper  field 
equipment  is  found. 
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Table  8.  Health  and  Safety  Information  Checklist 


Emergency  Contacts 

Name 

Telephone 

Number 

Burlington  County  Hospital 

(609)  267-0700 

Fire  Department 

Emergency  Switchboard 

911/(609)  724-3151 

Ambulance  and  Paramedics 

Emergency  Switchboard 

911/(609)  724-4000 

Police  Department 

Emergency  Switchboard 

911/(609)  724-2001 

EPA  Emergency  Response  Team 

Switchboard 

(800)  424-8802 

Program  Contacts 

Air  Force 

Patrick  Haas 

(210)  536-4314 

Battelle 

Jeff  Kittel 

(614)424-6122 

Eric  Drescher 

(614)  424-3088 

McGuire  AFB 

King  Mak 

(609)  724-3323 

Other 

Emergency  Routes 

Hospital  (maps  provided  in  Appendix  C) 

Other 
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The  following  is  a  listing  of  Battelle,  AFCEE,  and  McGuire  AFB  staff  who  can  be  contacted  in  case 
of  emergency  and/or  for  required  technical  support  during  the  Bioslurper  Initiative  tests  at  McGuire 
AFB. 

Battelle  POCs  Jeff  Kittel  (614)  424-6122 

Eric  Drescher  (614)  424-3088 

AFCEE  POC  Patrick  Haas  (210)  536-4314 

McGuire  AFB  POC  King  Mak/Sgt.  Evans  (609)  724-3323 

Regulatory  POCs 


7.0  REFERENCE 

Battelle.  1995.  Test  Plan  and  Technical  Protocol  for  Bioslurping.  Prepared  by  Battelle  Columbus 
Operations  for  the  U.S.  Air  Force  Center  for  Environmental  Excellence,  Brooks  Air  Force  Base, 
Texas. 
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APPENDIX  A 


GEOLOGIC  CROSS-SECTIONAL  PROFILES,  GEOTECHNICAL  DATA, 
AND  WELL  INSTALLATION  LOGS  FOR  THE  BFSA,  MCGUIRE  APB,  NJ 
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MCGUIRE  AIR  FORCE  BASE  FEASIBILITY 

BULK  FUEL  STORAGE  AREA  8TUDY 


MCGUIRE  AIRFORCE  BASE 
WRIGHTSTOWN,  NEW  JERSEY 
SUMMARY  OF  UNIT  WEIGHT  DETERMINATIONS 


LAB  NO. 


SAMPLE  IDENTIFICATION 


WATER 

CONTENT 


(%) 


DRY  UNIT 
WEIGHT 
(pcf) 


1209.001 

08BS20100801XX 

21.5 

106.5 

1209.002 

08BS20100801XX 

21.5 

107.5 

1209.003 

08BS20400801XX 

40.1 

76.5 

1209.004 

08BS20400801XX 

37.3  * 

80.5 

1230.001 

04SD20100001XX 

27.3 

88.7 

1230.002 

04SD20200001XX 

30.3 

86.2 

1230.003 

04SD20300001XX 

54.8 

62.3 

1230.004 

Q*SD20100001XX 

49.5 

65.5 

% 


BULK  (MOIST) 
DENSITY 
(pcf) 


129.4 

130.6 

107.2 

110.6 

112.9 

112.3 
96.4 
97.9 


*  MINOR  LEAKAGE  OF  WATER  PAST  FOIL  AND  TAPE  SEAL  NOTED  UPON 
RECEIPT  OF  SAMPLE.  RESULTS  MAY  BE  INFLUENCED  BY  MOISTURE 
LOSS. 


GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 


e  c  c 

*  •  CM  •  -• 

C  C  \  C 

▼  At  Q 

I  ^  N  N 

cn  cm  -*■  -*■  &  -*  *n 


o  o 

O  O  .'TO 

T  03  —  Ol 


Ha 

X  SANO 

%  SILT 

64.4 

26.2 

CLAY 


a.  i 


°85 

°60 

°50 

□  30 

°15 

°10 

Cc 

0.45 

0.15 

0.12 

0.061 

Q.0141 

0.0079 

3.09 

MATERIAL  DESCRIPTION 


BROWN  SANO.  Same  Silt,  t r  clay  5-  grvl.  ORGANICS 


AASHTO 


Pro  j  ect  No  . :  G040 . 004 

Project:  McGUIRE  AIR  FORCE  BASE 
+>  Location:  04S02030000 1XX 

Remarks: 

CLIENT.  ABB  ENVIHCMENTAL 

SERVICES 

■ 

WATER  CONTENT:  49 . 3X 

Date:  may  21.  1992 

LAB  NO.  1230.003 

GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 

EMPIRE  SOILS  INVESTIGATIONS. 

INC 

Figure  No.  1 

1 

%  +-3 " 

X  GRAVEL 

%  SANO 

%  SILT 

o 

o 

0 .2 

|  78.7 

16.3 

CLAY 


.8 


Dq5  OSO  °50  I  °30 _ °1S 


0.27  0.13  0.12  0.088  0.0531  0.0272  2.13  |  4.9 


MATERIAL  DESCRIPTION 


BROWN  SANO.  Little  Silt,  tr  clay  S.  grvl..  ORGNCS 


AASHTO 


PPCjQCt  NO.:  S040.004- 

projects  mcguire  air  force  base 

»  Location:  08S020100001XX 


Remarks: 

CLIENT:  ABE  ENVIROMENTAL 
SERVICES 

WATER  CONTENT:  60  .  OX 
LAS  NO .  1230 . 004 


Date:  MAY  21.  1S92 _ _ _ I  LAS  NO.  123C 

GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 

EMPIRE  SOILS  INVESTIGATIONS.  INC  rigure  no.  i 


GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 


100  « 
90  _i 

80  _L 

70  _i 


e  e  >»  e 

C  —  ■»  <w  to 

I  N  S  N 

m  «  ••  m  *•  in 


o  a 

t  m 


200  100 


1.0 

GRAIN  SIZE 


0.01 


%  +3" 

%  GRAVEL 

%  SANG 

%  SILT 

□ 

CLAY 

0.0 

12.1 

80.9 

3.9 

1  3-  1 

°85 

DS0 

°50 

°30 

°15 

o 

H- 

o 

3.94 

1.21 

0.84 

0.384 

0 . 1675 

0 . 1094 

MATERIAL  DESCRIPTION 


BROWN  SANO.  Ltle  Gravel,  tr  silt  S  clay.  ORGNCS 


Project  No.:  G040.G04- 
Praject:  McGUIRE  AIR  FORCE  BASE 
*.  Location:  04SDE0100001XX 


AASHtO 


Remarks: 

CLIENT:  ABS  ENVIHOMENTAL 
SEHVICES 

WATER  CONTENT:  22. 3X 
LAB  NO .  1230 . 00  1 


Oate:  MAY  21.  1S92 _ _ _  LAB  NO.  123< 

GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 

EMPIRE  SOILS  INVESTIGATIONS.  INC  Figure  no  .  1 


%  +3“ 


2  I  0.0 


GRAVEL 


200  10  Q 

10.  Q 

1.0  0.1 

0.01 

o  .cr : 

GRAIN  SIZE  -  mm 

%  SAND 


84.9 


X  SILT 


CLAY 


3.3 


°85 

°60 

□  50 

°30 

°15 

a 

o 

cc 

1 .76 

0 .68 

0.43 

0.229 

0 . 1023 

0 .0676 

in 

I  10  .c 

MATERIAL  DESCRIPTION 


BROWN  SANO.  trace  silt  S.  grvl  S.  clay.  ORGANICS 


AASHTQ 


Project  No.;  G040.004 
Project:  McGUIRE  AIR- FORCE  BASE 
•»  Location:  04S0202000D1XX 


Date:  MAY  21.  1S92 


GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 

EMPIRE  SOILS  INVESTIGATIONS,  INC 


Remarks: 

CLIENT:  ABB  ENVIROMENTal 
SERVICES 

WATER  CONTENT:  41.8% 

LAB  NO .  1230 . 002 

Figure  No.  1 


I 


%  +3‘ 


0.0 


%  GRAVEL 


0  . 


%  SAND 

%  SILT 

%  CLAY 

in 

CO 

13,3 

2.2 

^85  °60  °50  °30  I  °1S _ °io 


0.S2  0 . 2i  I  O.iS  0. 102  |0 .0724  0.0569  |  0.39 


MATERIAL  DESCRIPTION 


BLACK  SANQ.  Little  Silt,  tr  clay.  ORGANICS 


AASHTO 


Project  No.:  G04Q. 004- 
Project:  McGUIRE  AIR  FORCE  BASE 
*  Location:  0SBS20 100B01XX 


WRIGHTSTOWN  NJ 


Remarks: 

CLIENT:  ABE  ENVIRONMENTAL 
SERVICES.  INC . 

LAB  NO .  1209 . 00 1 


Date:  APRIL  29.  1992  _  LAB  NO.  120£ 

GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 

EMPIRE  SOILS  INVESTIGATIONS.  INC  Figure  No.  1 


GRAIN. SIZE  DISTRIBUTION  TEST  REPORT 

c 


GRAIN  SIZE  -  mm 


■ 

%  4-3" 

%  GRAVEL 

%  SANO 

%  SILT 

%  CLAY 

□ 

2 

0.0 

0.0 

45.2 

42.4 

12.4 

_ _ _ , _ , _ 1 

• 

LL 

pr 

°B5 

°60 

°50 

d30 

°15 

o 

o 

Cc 

CJ 

m 

0.14 

0.08 

0.07 

0.025 

0 . 0076 

0.0031 

2.51 

27.0: 

MATERIAL  DESCRIPTION 


uses 


AASHTO 


BROWN  SANQ  ANQ  SILT.  Little  Clay.  ORGANICS 


Project  No.:  G040. 004- 

Project:  McGUIRE  AIR  FORCE  BASE  WRIGHTSTOWN  NJ 
•>  Location:  0SBS2O4OOSO  iXX 


Remarks: 

CLIENT:  ABB  ENVIRONMENT!. 
SERVICES.  INC. 


□ate:  APRIL  29.  1992 _ 

GRAIN  SIZE  DISTRIBUTION  TEST  REPORT 


EMPIRE  SOILS  INVESTIGATIONS, 


INC 


LAB  NO. 


1209.003 


I 


Figure  No.  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


08BS101 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESKY 

Site 

McGuire  afb 


Drilling  Method 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 


•*  N  £  u 
°*  >0  H 

zeS  K 

in  ” 


-IQS 

iSg 


3-1 

i.s/2.0 

3-2 

1.2/2.0 

3-3 

2.0/2.0 

3-4 

0.6/1.6 

s-s 

L3/2.0 
3-6 
0.8/ 2.0 
3-r 
4/2.0 
3-8 

i.s/2.0 


S-9 

l.S/2.0 


S-10 

2.0/2.0 


S-U 

r.0/2.0 


3-12 

241/2.0 


I 

I 


al  0  *  -  5  2  S 


8/10/33/24  43 
10/20/22/28  42 
12/12/25/70  37 
8/6/50/50  58 
20/12/10/8  22 
12/16/16/18  32 
4/9/11/13  20 
8/12/16/16  28 


6/6/8/16  14 


10/13/16/16  29 


10/12/16/18  28 


MOD.  D 


Rig  Type 
ATV 


PJLD.  (eV) 

10.2 


TU  Depth,  (ft)  Depth  to  Water  (ft)-Date 
37.0  14.00  -  01/12/91 


Checked  By  Ground  Elev 
_  111J2 


finish  Date 
01/12/91 


Casing  Size  Auger  Size 
N/A  4.25* 


PiezJ3oring.  Well 


fL  -d 

ra 

02 

SAMPLE  DESCRIPTION 

M 

<n  j 
UJ-i 

HM 

OK 

2Q 

organic st  coal  or  a« 

1.3 - 2.0:  Tan  SILT;  dry;  medium  dm**. 

2.0-2.S:  Brown  Silty  fiat  SAND;  some  black  organics; 
dry;  dense. 

2.5— 4.0:  Tan  fine  SAND;  poorly  graded;  dry;  medium 

dense. 

Taa  and  gray  to  black  fine  SAND  d  SILT;  heavily 
itained;  top  0.S  foot  very  wet. 

6.G-8.4:  Black  SILT;  heavily  itained;  Sandy  Gravel; 

wet. 

8.4- S.3:  Black  itained  PEAT;  some  rootlet*;  dry. 

8 .3-9.3:  Black  stained  CLAY ;  little  fine  to  medium 
Sand;  dry. 

Gray  SILT  and  SAND;  trace  Gravel;  trace  organic 
matter;  moist. 

Gray  Silty  fine  SAND;  moist. 

Similar  to  S-7;  wet. 


Similar  to  S-8. 


25.0-23.3:  Similar  to  S-8. 

26.3-27.0:  Green  to  gray  Clayey  fine  to-  medium 
SAND;  wet. 


Similar  to  S-10;  white  shell,  fragments. 


7/14/21/22;  |  3S  |§||  Simi-r  taS-lX. 


BOTTOM  OF  EXPLORATION  AT  37.0  FEET 
HOTES: 

1.  Boring  backfilled  with  high  solid*  bentonite  grout. 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project  “  '  “  - - 

AIR  FORCE  BASE  RJ/FS 
Client  - - - - 

hazwrap 

Drilling  Contractor 

_ MATHES  of  new  jersey 

Drilling  Method  "  ' 

Hollow  Stem  Anger 


Soil  Drilled  (ft) 
38.0 


j  Kock  Drilled  (ft) 

XT/  A 


Driller's  Name 
MIKE  LOGAN 
Protection  Level 

_ MOD,  D 

Ttl  Depth  (ft) 


Logged  By 
SJC/BCM 
Kig  Type 
D-50 

PXD.  (eV) 

10Z _ 

to  Water  (ft)-Date 
02/12/91 


^-decked  Byj 

Start  Date 
02/11/91 
"CasingSliet 
N/A 


Piea^Boring 
□  H 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling  Method 

Protection  Level 

Hollow  Stem.  Auger 

MOD.  D 

08BS103 


Site 

McGUIRE  AFB 


Logged.  By  Checked.  By  Ground  Elev 
SJC  111.90 


Rig  Type 
D-50 


PXD.  (eV) 

10.2 


Soil  Drilled  (ft) 
37.0 


2  «  « 
iti  ~ 


Rock  Drilled  (ft) 
N/A 


SJ  Phu  °  H  S  PS  S 


3-s 

L6/2J3 

S-4 

2.0/L6 

s-s 

1.5/LS 

3— 6 
1.8/2.0 
3-r 
1.5/ 1.5 
3-3 
1.5/1.5 


3-9 

1.5/1.5 


3-10 

l.S/1.5 


Ml 

I 

u 

I 

ii 

I 


-toe 

CD 

tu 

I-  K 

0.  O 

<n  u 


16/19/27/3T  -46 

10/12/21/28  33 

M/18/18/19  36 

9/6/6  12 

12/11/11/11  2Z 

6/9/11  20 

19/23/26  49 


3-11 

2.0/2.0 


3-12  10/12/21/14  33- 

2J1/2.0 


11.60  -  02/10/91 


SAMPLE  DESCRIPTION 


Auger  Size 
4.25* 


PiezJBoring  Well 

□  an 


20 

n  a  ox  ^ 
Sg§  oij  55 

3§£  Srf  £* 

02  go 
20 


0.0-l.Q: 

1.0-2.3: 

X3-2.6: 

damp. 

2.6-9.S: 

moist. 


;  tom*  out;  roots; 

Black  Coal  Ash* 

Rust  to  r*d  fin*  to  morihim  SAND;  camantad;  SP-SM 
Graan  to  brown  to  black  Silty  fin*  SAND;  SM 


11.0-12.3:  01ir*-gr**tt  to  black  Silty  fin*  SAND;  som* 
wood;  damp. 

12.3-12.3:  Black  organic  SILT;  *om*  roots;  moist. 

Gray  Silty  fin*  SAND;  w«t;  lay*rs  of  brown  organic  Silt: 
from  13.5  to  1X3  feat  and  14J.  to  14.5  faak 
Similar  to  S-7;  Silt  lay*r  from  14.3  to  15.4  faat. 


Dark  gray  Silty  fin*  SAND;  trac*m*dium  Sand; 
dilat«nt;  w«t. 


Dark  brown  fin*  Sandy  SILT;  w*fc 


Graan  to  gray  fin*  to  mtdiuxxt  C3ay*y*  SAND;  som* shall  SC 

fragmants;  wat. 


KG  13.1 


KG  Q.X 


KG  0.* 


KG  0.2 


Similar  to  S*U» 


BOTTOM  OF  EXPLORATION  AX  3710  TEET 
NOTES: 

1.  Boring  backfiHad  with  high  solids  bantonit*  grout. 


SC  t  BKG 
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ABB  ENVIRONMENTAL  SERVICES.  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling  Method 

Protection  Level 

Hollow  Stem  Auger 

MOD.  D 

08BS104 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 


Site 

McGUIRE  AFB 


Logged.  By 
SJC 


Rig.  Type 
D-50 


PJJ3.  (eV) 

10.2 


Ttl  Depth  (ft)  Depth  to  Water  (ft)-Date 
37.0  7.00  -  02/09/91 


Auger  Size 
4 25* 


PlezJJoring.  Well 


zfg  ►* 

*u  S  »=  « 


3-1 
1.2/ 2.0 
3-2 
L4/2.0 


1-2/ 1.5 


3-10 

L5/1.5 


3-11 

LS/U 


3-12 

20/2.0 


3-12 

20/20 


■  ■I 

I 

II 

■ 

II 

■ 


6/12/17/20  29 

12/17/10/11  27 

IS 

2/4/4/10  8 

22/25/22/33  47 

19/23/36  59 

17/20/13  33 

17/23/35  58 


SAMPLE  DESCRIPTION 

«%Q 

als 

=■55 

23 

02 

M 

«3 

Ut3 

(-H 

OK 

ZQ 

.0.0-03;  TdPSOlL 

03-23:  Black  Coal  Asiu 

SM 

23-3.4:  Green  to  brown  rusty  Silty  fine  SAND;  damp. 

SM 

Similar  to  3-2;  layer  coal  ash  4.0  to  43  feet.* 

SM. 

Tan,  green  to  black  Silty  fine  SAND;  moist. 

SM 

1 

Similar  to  3-4;  fuel  odor. 

SM 

E 

Brown  to  black  Silty  line  SAND;  wood  fragments; 

SM 

E 

9/11/13/13  24 


moist;  fuel  odor;  coal  ash  Layer  at  10-0  to  10-1  feet. 
11.5-153:  Blade  oily  WOOD  and  fine  SAND;  wet;  fuel 
odor. 


153-163:  Gray  Silty  fine  SAND;  wet;  strong  fual 
odor. 


Dark  fray  Silty  fxna  SAND;  dilatant;  wat;  itrong  fuel 
odor. 


Similar  to  S-10. 


30.0-303:.  Similar  to  S-10. 

30.5-32J3:  Graaa  fine  to  madium  Clayey  SAND;  some 
fossil  fragments;  wat- 


5/5/19/20  I  24  ||i|  Similar  to  S- 121 


BOTTOM  Or  EXPLORATION  AT  373  TEST 

NOTES: 

.1.  Boring  backfill  ad  with  high  solids  bentonite  grout. 


0.1 

KG  0.1 

KG  0.1 

KG  03 

KG  153.5 

KG  306.0 
KG  511.01 

KG  500.0 
KG  497.0 


KG  1447.0 


KC  3511.0 
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ABB  ENVIRONMENTAL  SERVICES.  Inc. 

Project 

McGUIRE  AIE.  FORCE  BASE  RI/FS 

CUent 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling  Method. 

Protection.  Level 

Hollow  Stem  Auger 

MOD.  D 

08BS105 


Site 

McGuire  ajfb 


Logged  By 
SJC 


Rig  Type 
D-50 


PJJD.(eV) 

10.2 


u  •>  5  “ 
a  o  S  gj 

sag  I 

<r  at  S!  s 

rn  Z  SO 


Q  IT  111 

-I  o  a: 


10/12/28/23  38 
10/9/11/12  20 
9/12/13/16  25 


12,70  -  02/08/91 


SAMPLE  DESCRIPTION 


Q.0-CL2;  TOPSOIL 

0.2-L3;  Coal  Ash;  SUt  msu  at  0.8  foot. 

1 .3- 2.3:  Oran  ja  Silty  fin*  SAND;  iron  staining;  layer 
of  coal  ash  at  2U)  to  2Jt  feet. 

2. 3- 3.3:  Olive-green  Silty  fin*  SAND;  damp;  layer  of 
black  organic  SUt  at  6.2  to  6 A  feet. 


8.3-12.7:  Olive-green  to  brown  to  black  organic  SILT; 
com*  wood;  roots;  fine  Sand  laminae. 


12.7-15.0:  Gray  fin* Silty  SAND;  com*  blade  organic 
SUt  with  wood;  wet. 


PietBoring  Well 

□  HQ 


Zt3 
rr  —I  OZ 
<n  3r  o  M 
c  p={  m  m 

<ng 22  ujj 

°  <fl  otc 
ZQ 


Dark  gray  Silty  fine  SAND;  wet. 


Similar  to  S-9;  SHfc  la 


30.0-30.5:  Dark  brown  SILT;  com*  fin* Sand^  wet. 
30.5-32.Qr  Green  fin*  to  medium  Clayey  SAND 7 
fossil  lifsrou*. 


Similar  to-  S-LL 


BOTTOM  OF  EXPLORATION^  AT  37J)  FEET 
NOTES: 

L  Boring:  backfilled  with*  high  solid*  bentonit*  grout. 


1KG 

0.1 

IKG 

0.6 

IKG 

0.3 

IKG 

1.0 

IKG 

0.1 

IKG 

0.1 

1 

KG 

9.0 

IKG 

0.3 

KG 

0.3  | 

KG 

0.1 

KG 

Q.3- 
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08BS106 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 


Project 

_ McGUIRE  AIR  FORCE  BASE  Rl/FS 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 
_ Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
37.0  N/A 


Driller's  Name 
MIKE  LOGAN 


Protection  Level 
MOD.  D 


Ttl  Depth  (ft) 
37.0 


Site 

McGuire  afb 


Rig  Type 
D-50 


PXD.  (eV) 

10.2 


SAMPLE  DESCRIPTION 


0.0-0J:  TOPSOIL  - 

0.3- 1.5:  T»n  to  jxwn  Silty  fine  SAND;  mottlad;  trace 
Gravel;  block  laminae;  damp;  foal  odor. 

2. 0-3.2:  Gncc  Silty  flnaSAND;  traca  medium  Sand; 
damp;  fuai  odor. 


3.2 -0.0:  Black  to  brown  SILT;  littla  Una  Sand;  damp. 
9.Q-12J5:.  Gray  Silty  fine  SAND;  traca  madium  Sand; 

wat. 


12.5-15.2:  Gray  SAND;  wall  gradad. 


15.2-16.0:  Brown  Silty  fina  SAND;  wat. 


Brown  SILT;  littla  fina-  Sand;  traca  Clayr  wat. 


25.0-28.0:  Similar  tor  3-10^ 

28.0-2T.0:  Graan  fina-Clayty  SAND;  littla*  madium 
Sand;  fowllifarou*. 


Similar  to  S-ll;  littla  Silt. 


Similar  to  S-12. 


BOTTOM  OF  EXPLORATION  AT  37.0.  FEET 
NOTES: 

U  Boring;  backfillad  with  high  solid*  bantonit*  grout. 


rcr 
.A  Qz 

cri  =:  o  h 
oda  «j 


’  w  otr 
ZQ 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

McGuire  air  force  base  ri/fs 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling.  Method. 

_ Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 


08BS107 


Site 

McGuire  afb 


Driller's  Name 
MIKE  LOGAN 


Protection.  Level 
MOD.  D 


Ground  Elev 
108.60 


PJLD.  (eV) 
10_2 


6  >  g  > 

zrS  H 

lu  “  £  « 

I SJ  w  i 
g  *■  5  « 

U1 


co  a 

\  tr 

<n  \ 

3  O 

o  tr  in 


Al 

K  5 

3 

O 

-1 

a 

M 

CL  q 

X 

«  g 

a 

w 

tr 

3 

23 

■ 

46 

Ttl  Depth  (ft)  Depth  to  Water  (ft)-Date 
37,0  13.00  -  02/07/91 


SAMPLE  DESCRIPTION 


rown  Silty 


I lminte  | 


2.0- 2.3:  Black  oil  stained  SAND;  well  graded;  wet. 
2*3-10.7:  Green  ta  taa  to  black  Silty  fin*  SAND ; 
mottled;  trace  medium  Sand;  Gravel  layer  at  4J3  to  4-3 
feet;  black  laminae;  moist. 


■■ 

I 


13/20/23  43 

3/5/8  13 


3/ 6/8/9  14 


16/13/30/40  49 


9/16/22/30  3* 


S-1S  10/14/20/29  I  34- 


HH 


10.7-14*5:  Layer*  of  green  Silty  fine:  SAND  and  black 
organic  SILT  with  root*  and  wood;  layer* 
approximately  0.3  to  0.7 foot  thick;  wet  beio'w  13.0 
feet. 

Tan  to  gray  Silty  fine  SAND;  trace  medium  Sand;  wet. 


Gray  SAND;  well  graded;  trace  Gravel;  wet. 


25.0-25.9:  Brown  to  light  gray  Silty  fine  SAND;  little- 
medium  Sand;  trace-  coarse  Sand;  wtfc 
2S.9- 27.0c  Dark  green  ta  black  Clayey  finer  SAND; 
trace  medium  Sand;  wet. 

Light  green. Clayey  fine* SAND;  foeailliferoua;  wet. 


Similar  to  S-1Z. 


BOTTOM  OT  EXPLORATION  AT  37.0  FEET 
NOTES: 

I-  Recovery/ penetration  not  recorded. 

2.  Bonne  backfilled  with  high  solids  bentonite  grout. 


Auger  Size 
4.25" 


PiezJJoring  Weil 

□  HD 
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ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Qient 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling  Method 

Protection.  Level 

Hollow  Stem  Auger 

MOD.  D 

08BS108 


Site 

mcguire  afb 


Logged  By  Checked  Byj  Ground  Elev 
SJC 


9  Sri 


„  o 

P  3 

«  I  i  O 

X  h  5  m 

~  a.  §  x 

«  CL 


4/9/13/16 

22 

8/13/28/26 

32 

12/12/12/18 

! 

24 

14/19/21/29 

40 

Rig  Type 
D-50 


PXD-  (eV) 

10.2 


Ttt  Depth  (ft)  Depth  to  Water  (ft)-Date 
37.0  10.00  -  02/07/91 


SAMPLE  DESCRIPTION 


0.4-10.3:  Brown  to  green  Silty  fine  SAND?  trace- 
medium  and  corn*  Sand;  black  laminae;  Silt  layers; 
Sand  layers;  damp;  fuel  odor. 


108.10 


finish  Date 
02/07/91 


PiezJBoring  Well 

Q  IS  □ 


zo 
n_-f  oz 

ago  nj 
<ngx  tuj 
3g>  H*w 

°ca  a  cr. 
za 


2.4  1X2.6 


■■ 

I 

■i 

I 


1/4/4/10  •  8 

7/8/8/10  16 

7/11/12/15  23 


9/11/12/12  23 


1/3/7/r  10 


14/17/18/22  3S 


10.8-15.5:  Layer*  of  gray  Silty  fine  SAND  and  black 
organic  SILT*  0.2  to  LX  feet  thick. 


Brown  SILT;  some  line  to  medium  Sand;  damp. 


25.0-2S.4t  Similar  to 

2S.4-2T.0r  Darkgreen  Silty-  fine?  SAND;  little  medium 
Sandy  brown  Silt  laminae. throughout- 


Green  to.  gray  fine  to*  medium  Clayey*  SAND;  some.  SUt; 
fosailliferoua  cluster*  of  calcified  Sand. 


S-12  g853  13/18/26/33  44* 


Similar  to  S-UL 


BOTTOM.  Or  EXPLORATION  AT  3TJJ  FEET 
NOTES: 

1.  Recovery /penetration  not  recorded^ 

2.  Boring  backfilled  with  high  solid*  bentonite  trout. 
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088S109 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 


Project 

mcguire  air  force  base  ri/fs 

Client 

HAZWRAP 

Drilling  Contractor  — 1 

Driller's.  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling,  Method. 

Protection  Level. 

Hollow  Stem  Auger 

MOD.  D 

11.70  -  02/04/91 


Site 

McGuire  afb 


Logged  By 
SJC 


Rig  Type 
D-50 


PJLD.  (eV)  Casing  Size 

10.2  N/A 


iter  (ft)-Date  Piez^Boring  Well 

4/91  □  .  CB  □ 


v  IL  III 

'  v  l 

o  v§  >: 
x  «  2  *“ 

iS*  t 

|  v  U  I 
5  *■  2  « 

w  m 


6/10/20 
13/20/24 
0/15/19/10 

9/14/15/14  2 

4/8/S/6 

6/8/13/1 r 

11/8/14 
12/18/14/12  j 


2-1*  1/13/17/21 


3/8/8/S* 


6/15/18/21  33 


SAMPLE  DESCRIPTION 


Q .0-1*0:  V 

l.Q-3.5:  Olive-green  to  dark  brown  Silty  fine'  SAND. 


ZO 
n  -J  02 

<n%o  h 
ago  mj 
togs  ttl-i 
3g>  Hm 
ocz 
za 


8.5-14*5:  Layer*  of  gray  Silty  finer  SAND  and  blade 
organic  SILT;  rootlet*  and  bioturbation;  wet  below  12*0 
feet* 


KG  1*1 
KG  0.7 


Dark,  brown  to  light  gray  Silty  fine  SAND;  aome-root*. 
and  bark* 


Blade  fine  SANDr  aoma medium  Clayey  Sand;  aomw 
Silt;  trace  roots;  wet* 


Green  to  dark: green  foaailliferou*  fine* to.  medium- 
SAND;  wet*. 


SlmilartOrS'-ll*- 


BOTTOM.  OF  EXPLORATION  AX  37*0  FEET 
NOTES; 

1*  Penetration/recorery  not  recorded* 

2.  Boring  backfilled  with  high  solids*  bentonite  grout. 


KG  0.7 


KG  0.7 


KG  0.7 


SC  BKG!  0.7 

r 


AB8  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

_ McGuire  air  force  base  ri/fs 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 
_ Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
37.0  N/A 


08BS110 


Driller's  Name 
MIKE  LOGAN 


Protection.  Level 
MOD.  D 


Ttl  Depth  (ft) 
37.0 


Site 

McGuire  afb 


Logged  By 
BBJ 


Rig  Type 
D-50 


PJLD.  (eV) 

10.2 


Project  Noi 
6623-04 


3-9 

1.3/2.0 


3-10 

m/2.0 


3-11 

2.0/2.0 


3-12: 

2J3/2.0 


SAMPLE  DESCRIPTION 


03-3. 6r  Tan  to  black  ftainad  Siltjr  dn*  SAND;  traca 
medium  to  coaraw  Sand;  Gravai  layar  at  1*2  to  2.0  faat 
wood  fragmanU  at  0J>,  2.0,  and  7.5  faat;  moist. 


2  CT 

rt  -J  02 
O  H 

oSa  «*i 

«Sr  ui*j 

3  £  >  Kw 

a<n  oir 

ZQ 


8.6-15.0r  Layarad  brown  SILT  with  stick*  and  root*; 
brown  to  black  itainad  Silty  fina  SAND. 


Brorm  SAND;  wail  gradtd;  some- fine  Gravai;  brown 
organic  Silt  in  bottom  o i  spoon;  wat. 


G raantor  black  Clsyarfinw  SAND ;  littiwmadium  Sand; 

wat. 


30.0-31*Xr.  Similar  to. S-1Q~ 

31U-S2.0:  Li^ht  grtaa  Clayay^^xwSAND;  motat;  rarr 

stac 


m 


Similar  to  3-U.  (31d-3m);  tooillldroas. 


BOTTOM  OrSXPLOEAnOITAT  37.0  FEET 
NOTES; 

L  PI  flaid.  icmn  not  racordacL  X  Borin  j  backfilled  with 
hi  {fa  »olida  baatoaita  jrouc. 
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ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling  Method 

Protection  Level 

Hollow  Stem.  Auger 

MOD.  D 

08BS111 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 


o  tr  iu 
-jam 
at 


a  »>  *  r  3  2 

w  “•  «  a.  s  x 

».  «  H  1L 


1.0/2.0 

3-6 

L3/2J3 

3-T 

1.S/U 

S-6 

2.0/2.0 


■ 


5/9/8/10 


17/28/15 

17/28/15 

-4/7/10/r 


3/7/10/10 


Site 

McGuire  afb 


Logged  By 
SJC 


Rig  Type 
D-50 


PXD.  (eV) 

10.2 


Tti  Depth  (ft)  Depth  to  Water  (ft)-Date 
37.0  7.50  -  01/15/91 


SAMPLE  DESCRIPTION 


No  Recovery 

Brown  SAND;  well  graded;  moist. 

6.0-16.0:  Lay «t*  of  dark  brown  organic  SILT*  and 
brown  to  gray  Silty  fins-  SAND;  wet  below  T.5  feet. 


20.0-21.0:  Brown  to  gray  Silty  fine-  SAND;  wet. 
21.0-2X0:  Dixie  green  Clayey  fine  SAND;  damp. 


Auger  Size 
4.25* 


PiezJBoring  Well 

□  HO 


rcr 
« -i  ox 

<0  5:0  H 
oxm  «_i 
uu 

a  <0  ox 

2Q 


1Q/2S/2S/2S  53 


Dark  green  Clayey  finw SAND;  shell  fragments;  denser 


S-ll  15/25/27/22  5X 


Light  green  Clayey  fine*  SAND;  trace*  medium  Sand;  3C 

ihell  fragments. 


S-1X  g&ga  14/2S/2S/36  56  iiJii  Similar  to  S-1X 


BOTTOU  OF  EXPLORATION"  AT  3TJJ  FEET 
NOTES: 

1.  Boring:  backfilled  with  high  solids  bentonite'  grout. 
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08BS112 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling.  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling.  Method 

Protection  Level 

Hollow  Stem  Auger 

C*  _  •  *  ■*"*  •  .  *  1  /  M  \  1  •  —  ...  .  .  _  1  1 11 J  Jl 

MOD.  D 

Site 

McGUIRE  AFB 


Logged  By 
SJC 


Rig  Type 
D-50 


PXD.  (eV) 

10.2 


Casing.  Size 

N/A 


9.00  -  02/11/91 


SAMPLE  DESCRIPTION 


0.0-0.3: 

0.3-0.3:  Brown  Silty  fine  SAND. 

0^-ia:  Coal  A*iu 

1.1- 1.6:  Ru*t  to  otfv*-gr*«a  Silty  fin*  SAND;  mottlad.  . 
2.0-2.5:.  Black  Coal  Aah  and  gray  fine  SAND . 

2.5-12-3:  Light  gray  to  gr*«xx  to  brown  to  ataincd 
black.  Silty  fin*  SAND;  som*  Silt  lamina*;  w*t  b*iow 
^.0  f*«t. 


PiezJJoring  Weil 

□  HO 


,  20 
n-1  02 

(nS:  O  h 
o5  03  «  J 

3§>  Sri 

aor  ok 

20 


12.3- 12.4:  Black  organic  SILT. 

12.4- 15.0:  Dark  gray  to  black  Silty  fin*  SAND;  tomt 
black  Silt  lamina*;  som*  fin*  to  m*dium  Sand  lamina*; 
w*t. 


Similar  to  S-8. 


KG 


KG  o.r 
KG  0.2 


Similar  to  S-6~ 


BOTTOM  Or  EXPLORATION  AT  TTJX  FEET 
NOTES:. 

1.  Boring  backfill*!  with:  high  aolida>  b*ntonit*  grout- 


KG  0.4 


KG  0.4 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


08BS122 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HA2WRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling.  Method. 

Protection.  Level 

Hollow  Stem  Auger 

SaI!  tvhTTZw  7m  l  twITTJ  777\ 

MOD.  D 

T*l  n..4U  i  n _ a.  tar. 

Site 

McGuire  afb 


PXD.  (eV) 

10.2 


o  >  §  C 
x  tt  2  K 

m  “  5  3 

a  8  «5  £ 

2  Ul 


■■ 

I 

U 

I 


12/ 18/26/ 24  -44 

21/27/27/31  S4 

3/12/18/22  30 

17/18/71/21  89  :  .- 

1S/12/1S  27  :'V 

7/7/15  22 

29/33/44/46  77  J  v 

13/17/23  40  '• 

29/33/47  80 


29/34/34  68  KlT 


12/14/10/8  34-  f;f: 


17/21/25/38  46- 


8.00  -  02/12/91 


SAMPLE  DESCRIPTION 

uses 

GROUP 

SYMBOL 

■  0.0-16.0:  Tan  to  gray  to  black  Silty  fin*  SAND;  lay«r 

— SH” 

1  black  Coal  Ash  at  to  0.5  foot;  layers  Silt  at  2.3  to 

1  2.4  f«.t,  S.S  to  3.7  £««t,  mndlO.3  to  10.7  bat. 

SM 

SM 

.* 

SM 

SM 

*. 

SM 

SM 

.* 

SM 

SM 

D  *rk  cr*y  Silty  fine*  SAND ;  w«fc. 

SM 

Similar  ta  S'-IO;  medium  to-  coars*  Sand  Uytr  at  26.4 

SM 

:  to  26.6  fact. 

Dark  gr—n  Clay*yfin*»to  madium  SAND;  fossillifsrous; 

SC 

wat;  dan**-. 

Similar*  to  S  “IX- 

sc 

BOTTOM.  OF  KXPEORATIOrF  AX  37JJ  FEET 
NOTES* 

1.  BoiincbackfiUod.  with:  higk«oiid*b«ntonit»  grout. 


Auger  Size 
4.25* 


PierJ3oring:  Well 

□  an 


KG  F 


KGBKG 


KffBKG 


KG  03  KG 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGuire  air  force  base  ri/fs 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling;  Method 

Protection.  Level 

Hollow  Stem  Auger 

MOD.  D 

Site 

McGuire  afb 


Lagged  By 
BBJ 


PXD.  (eV) 

10-2 


Ttl  Depth,  (ft)  Depth  to  Water  (ft)-Date 
37.0  12.00  -  01/10/91 


—  -u 

*•  v  U.  Ill 

'  v  n 

x  z  °  K 


*  o 

to  <J 

\  z 

tn  \ 

3  O 

a  z  w 

-J  o  z 
a i 

ai 

H  Z 

a.  o 

oi  a 


r 


S/ 14/32/35 

46 

22/26/23/33 

55 

11/13/13/19 

58 

11/30/33/20 

69 

3/7/11/13 

18 

15/18/25/30 

SAMPLE  DESCRIPTION 


Q.0-OJ: 

0J3-10.5;  T an  to  rust  to  black  siainad  Silty  ffna 
SAND;  Sand  lamina#;  Silt  lamina#;  damp. 


s-r 

L5/I.5 

s-s 

2.0/Z.0 


10.5-16.0:  Layarad  brown  Silty  fin*  SAND  and  dark 
brown  organic.  SILT;  damp  to  wat. 


S-9 

2.Q/2.Q 


S-10 
2*0/ 2.0 


II 

I 


15/15/20/25  35 


r/ll/ir/20  28 


3-11 

LS/1.5 


3-12. 

15/1.5 


Gray  Clayay  SILT;  firm* 


BIua-*r»y  Silty  fin*  SAND* 


bottom:  or  KXPLORAxroir  at  stji  feet 

NOTES: 

1*  Boring  hackffllad  with:  high  iciida  bantonit*  jrout* 


PiezJoring  Well 

□  a  □ 


20 

coSjd  °2 

01 J 

<ngr  ui-J 

Kw 

a01  oz 
za 


.  Dark  brown  Silty  fin# SAND';  wat* 


25.0-25.9:-  Dark  brown  SILT;  Sand  lamina#^  dEatant;  ML 

wat.  SM 

25.9-2T.0:  Brown  Silty  fint  SAND. 
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08BS124 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller’s  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling,  Method 

Protectiou  Level 

Hollow  Stem  Auger 

MOD.  D 

o  >  o 
zeS 

u  ui  2 
U  :>  5 
J  CT  £ 

g.  g  £ 


i 

2JJ/2.0 
3-2 
1-9/2JJ 
3-3 
1 ,8/2.0 
3-* 
2.0/2.0 
3-S 
2.0/2.0 

3—6* 
1. 8/2.0 
'  3-r 


3-9 

2.0/2.0 


3-10 
1  .S/2.0 


I 


-  2 

K  3 

2  \ 

X  H  2  m 

w  0-  0  X 

«  3  i 

a  g 


12/20/20/21 
16/18/19/20 
9/17/19/10 
17/19/24/2-4 
6/4/6 /r 
5/4/1S/37 
20/24/74/ S5 
11/26/20/17 


6/9/11/3 


3/4/3/S 


1/4/6/20 


Site 

McGuire  afb 


Logged  By 
BBJ 


Rig  Type 
D-50 


PXD.  (eV) 

10.2 


Tti  Depth,  (ft)  Depth  to  Water  (ft)-Date 
37.0  12.00  -  01/10/91 


SAMPLE  DESCRIPTION 


U.Q-3.3:  Rust  colored  fine  SAND;  little  medium  Send; 
rootlets;  heavy  oil  staining. 

3.3- 11.3:  Gray  to  rust  Silty  fine  SAND;  dry"  to  moist. 


Auger  Size 
4.25* 


PiezJBoring.  Well 


11-3-16.0:  Layers-  of  gray  SUty  fine  SAND  and  black 
organic  SILT;  moist  to  wet* 


B’mnr  SUty  fine  SAND  r  wet* 


Similar  to  S-9* 


Green  to  gray  Clayey  fine  SAND  r  little  medium  Sand; 
wet; 


KGfeKC  F 


KGBKG 


KCBKG 


Similar  to  S’- II*. 


BOTTOM  Or  EXPLORATION  AT  3 7SL  FEET 
NOTES: 

1.  Recovery/ penetration  not  recorded  for  S-7,  S-3, 
S-llr  and  S-12* 

Z.  No  bloie  counts  recorded  for  S-IX 

3.  Bonne  backfilled  with  high  solids  bentonite  grout* 


SC  Z  BKCiB  KG 
3’ 


08BS125 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling.  Method. 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
37.0  N/A 


Driller's  Name 
MIKE  LOGAN 


Protection  Lerel 
MOD.  D 


Site 

McGUIRE  AFB 


Logged  By 
BBJ/SJC 


•Rig  Type 
D-50 


PJLD.  (eV) 

10.2 


Finish  Date 
01/12/91 


TU  Depth  (ft)  Depth  to  Water  (ft) -Date 
37.0  13.30  -  01/12/91 


o>g  £ 

r  tr  2  K 

u  “  £  “ 

2  tti  c  5 


*  a 

to  tj 

\  x 

«  \ 

3  a 

o  nr  ui 


a-  ~  § 

S  zt  3 

8  ~  t  ^  o 


al  °  “  5  ES? 


s-r 

2JJ/2.Q 

S-8 

2.0/ 2.0 


9/9/11/ 19  2 

9/21/50/56 
17/51/41 


3/15/7/9  23 
7/18/33/35  51 
S/10/15/22  25 


SAMPLE  DESCRIPTION 


0.0-12.4:  Gray  to  tan  to  rust  Silty  due  3AND;  umt 
medium  and  caaree  Sand  layers;  trace-  thin  SQt 
laminae;  dry  to  moist. 


S-9 
1.5/ 2.0 


S-1(T> 
1.3/ 2.0 


■■ 

I 


1/5/9/19  14 


5/10/10/15  20 


12.4-16.0r  Layered  dark  brown  to  gray  Silty  fin* 
SAND  and  dark  brown  organic  SILT;  moist  to  wet. 


3-1 T  10/28/23/25  |  68 

Ls/rof 


BOTTOM  OP  EXPLORATION  AX  3710  FEET 

NOTES: 

1.  No  blow  count*  or  recovery  recorded  for  S-ll. 

2;  Bonne  backfilled  with  high  solids  bentonite  grout. 


PiezJ3oring  Weil 

□  a  □ 


zo 

a_- 1  02 

<n  %  o  m 
axo  nj 
mgr  mu 


SM-SP  BKG  BKG 


SP-SM 


Dark  brown  to  gray  Silty  dhe- SAND;  wet. 


Similar  to-  S-9^  thin  lamina*  of  medium  Sand. 


Gray  to  green  fbeailliferoua  Clayey  finer  SAND;  damp;  SC 

dense. 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


08BS126 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HA2WRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling,  Method. 

.  Protection  Level 

Hollow  Stem  Auger 

MOD.  D 

Site 

McGuire  afb 


Logged  By 
SJC 


Rig  Type 
D-50 


PXD.  (eV) 

iojz: 


Tti  Depth  (ft)  Depth  to  Water  (ft)-Date 
3T.0  9.00  -  01/13/9 1 


s  a 

co  or 

\  x 

<0  \ 

3  O 

o  tr  uj 
■J  o  X 
(0 

tti 

H  X 

a.  o 

<n  u 


UL  Q  X. 

w  3  | 

O  rr 


9/i?/ia/2i 

44 

14/7/14/21 

21 

8/18/18/24 

37 

12/25/29/32 

54 

3/8/9 

17 

8/7/9 

16 

12/51/28 

79 

SAMPLE  DESCRIPTION 


Q.Q-1.Q: 

1.0-3.0:  T an  to  brown  Silty  fin*  SAND;  damp. 


8.0-16.0:  Tan  to  gray  Silty  fin*  SAND;  organic  Silt 
lamina*  and  Clay  lamina*;  roots  and  pin*  n**dl*s; 
damp  to  w«t. 


7/18/23/3Z  41 


S-10  ^  4/8/12/23  20 


5/9/10/15  19 


PietBoring.  Well 

□  (3  □ 


za 
uj  oz 
«S:o  h 

Og03  <0  J 

aSr  ai-j 

3§>  HW 

a<n  ocr 

za 


D  ark  gray  to  brown  fin* SAND ;  laminatad;  moist. 


Dork  brown  Silty  fin*  SAND;  moist. 


Gray  to  gr**n  CIay*y  fin*  SAND;  trac*  m*rii«ni  Sand;  SC 

damp. 


KG  BKG 
KG  BKG 
KG  BKG 
KG  BKG 
KG  BKG 


Q-S  BKG!  I  F 


0.3  BKG 


3- IX  9/10/28/40  |  » 

2.0/2.0  I 


Similar  taS-U* 


bottom:  or  exploration^  at  3701  feet 

NOTES: 

1*  H*cor*ry/p*n*tration. not  r*cord*d  for  S’- 9,  S-10t 
S-U,  andS-12. 

2.  Boring-  hackfillwi  with  high  solids  b«ntonit*  grout. 


G.X  BKG 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

McGuire  air  force  base  ri/fs 


Client 

HA2WRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling.  Method. 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
37.0  N/A 


08BS127 


Driller's  Name 
MIKE  LOGAN 


Protection  LeveL 
MOD.  D 


Site 

McGuire  afb 


Logged  By 
SJC 


Rig  Type 
D-50 


P (eV) 

10.2 


Ttl  Depth  (ft)  Depth  to  Water  (ft)-Date 
37.0  14.00  -  01/13/91 


V  U.  ttl 

v ~  a. 


g  3-  O  N  Q 

.m2  w  o  a:  iu  ;  l.«  2 

at  3  ,  j  o  it  r  3  2 

If  O  w  So  ? 


SAMPLE  DESCRIPTION 


— i  W  /■** 

^  a  g 

ttl 


* 

82  ir 

>-»  Jr 
Q 


F?#IWWT*1 


22/26/30/37 

8/19/16/20 


i 


12/15/17  3S 

8/11/21  3X 

7/15/21/30  36 

8/11/19 
20/35/27/31 


S-9 

201/2.0 


3-10 

2.0/2.0 


3-11 

2.0/2J) 


3/5/11/15 


S/5/5/5" 


rrxrfrr:  MO  I  »l 


5/9/9/ IE  Blue-green  dayey  flue  fbaailliferous  SAND ; 1 


3-1Z  H/4/9/li 

*4/3.0  §§§S 


12.2-16.0:  Dark  brown  to  gray  Silty  fine  SAND; 
organic  Silt  layers. 


Dark  brown  SHty  fine  SAND;  wet. 


Similar  ta  S-9f  little-  madium.  SmxuL. 


Similar  taJ-IX- 


bottom:  or  KrowHArnoNTAT  stjj  test 

NOTESr 

1*  Bonne  HarkfilUd  with  high  solid*  bentonite  grout. 


PtezJJoring;  Weil 

□  a  □ 


20 
n-1  02 

tnfto  h 
c3n3  cn_i 

2fd 


2.0-12.2:  Tan  to  orange  to  dark  brown  Silty 

SAND;  SUt  laminae;  trace  Gravel  layers;  Sand  laminae; 

damp. 


ISP-SM 


SM-SP 


SHEET  1  OF  1 


08PZ101 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling.  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESKY 

Drilling  Method 

Protection  Level 

Hollow  Stem  Anger 

•«  *  «•  *  /  ^ ^  i  -w.  -  —  .  ..  .  ™ 

MOD.  D 

Site 

McGuire  afb 


Logged  By 
BCM 


Rig  Type 
ATV 


PiD.  (eV) 
10-1 


4.11  -  05/30/91 


SAMPLE  DESCRIPTION 


Finish  Date 
01/13/91 


Auger  Size 
4.25" 


Plez-Boring  Well 

□  □  H 


No  lamp U*  taken  -  m«  08P210Z  for  «oil  description*. 


BOTXOif  Or  EXFDO RATION'  AT-  1SJ3  FEET 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

_ McGUTRJE  AIR  FORCE  BASE  RI/FS 


Client 

HA2WRAP 


Drilling  Contractor  Brill 

MATHES  OF  NEW  JERSEY  STE 


Drilling  Method 
_ _ Hollow  Stem  Auger 


Soil  Drilled  (ft)  RocJc  Drilled  (ft) 
57.0  N/A 


08PZ102 


Site 

McGuire  afb 


Driller's  Name 
STEVE  KOVALESKT 


Protection  Level 
MOD.  D 


Tti  Depth:  (ft) 
57.0 


Rig  Type 
ATV 


PXD.  (eV) 

10-2 


"  \  l  u 

'  w  (L 
ft  y  2  >• 

zi° 

U1  2>  £  “ 

flS  8  i  i 

2  ju  ft  5 
g  K  2  « 

Ui 


*  Q 

(0  or 

\  tr 

22  \ 

3  O 

O  K  01 

-j  a  tr 

<a 


3/4/10/9 


Z.0/2.0 

S-10 

L5/Z.0 

3-11 

1.S/2J* 


4/7/10/30 

IT 

8/18/28/30 

46 

5/20/30/30 

!  50 

10/15/19/25 

34 

4/10/12/26 

2Z 

3/5/13/15 

13 

6/25/30/36 

55 

14/18/32/36 

50 

SAMPLE  DESCRIPTION 


0.0 -0.2;  TOPSOIL- 

0 .2-2.0:  Gray  Silty  fin*  SAND;  damp. 
Similar  to  S-l  (0.Z-2.0);  w«t. 


Similar  to  S-2. 


Similarto  S-3. 


20.Q-2L5:  Similar  to  S-3. 

21.5-22.0:  Gr**n  to  gray  Clayay  fin®  SAND; 
fouilliftroua;  wat;  dans*. 

Similarto  S-5  (21.5-22.0). 


Similarto  S-5  (21.5-2Z.Q). 

Similar  to  S-5  (21.5-22.0). 

Similar  to  S-5  (2L5-22.0). 

Similar  to-  S-5  (2L5-22J3). 

Similar  to  S-5  (2L5-22J3);  llttl*  camantation  at  5L2  to 
51.5  feat. 

Similarto  S-5  (2L5-22J3). 


BOTTOM  Or  EXPLORATION  AT  57U1 TZZT 


.  2TCJ 
cn  =:  O  m 

og  in  ai 

3g>  Sri 

ao>  oo: 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESKY 

Drilling  Method 

Protection  Level 

Hollow  Stem  Auger 

MOD.  D 

08MW101 


Soil  Drilled  (ft) 
22.0 


Rock  Drilled  (ft) 
N/A 


Site 

McGUIRE  AFB 


Logged  By 
SJC 


Rig  Type 
CME-75 


PXD.  (eV) 
10.2 


Ttl  Depth  (ft)  Depth  to  Water  (ft)-Date 
22.0  9.72  -  05/30/91 


Project  No. 
6623-04 


Ground  £lev 
113J2 


Start  Date  j  Finish  Date 


02/21/91 


/91  02/22/91 


Auger  Size 
425" 


PiezJBoring  Well 

□  □  a 


SAMPLE  DESCRIPTION 


ro 

n  -J  OZ  2 
«  %  O  M 

Sri  ss 

o£  Mo 

20  j 

H  112 
CL  M 
U- 


0.8- 1.2:  Black  Coal  Ash. 

L2-2.2:  Light  Gray  flu*  SAND;  damp. 

2.2 -5.0:  Green  to  oranf*  Silty  fine  SAND;  mottled; 
damp. 

5. 0-8.3:  Rust  to  tu  SAND;  well  graded;  moist. 


8.3-9.1:  Brown  organic  SILT;  moist. 

9.1-12.0:  Rust  to  tan  Silty  fin*  SAND;  mottled;  trac* 
medium  Sand;  moist  to  wet. 

12.0-18.0:  Tan  to  rust  to  black  laminated  Silty  fine 
SAND;  wet. 


KG  OBKG 


KG  L3 


KG  03KG 


KG  LI 


KG  1.1 


KG  BKG 


KG  03KG 


Similar  to  S-7. 


BOTTOM  OF-  EXPLORATION  AT  2X0  FEET 


KG  Q3KG 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 


Project 

mcguire  air  force  base  ri/fs 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESKY 

Drilling  Method. 

Protection  Level 

Hollow  Stem  Auger 

MOD.  D 

08MW102 


Site 

McGUIRE  AFB 


Logged  By  Checked  Byf  Ground  Ei 


SJC 


Big  Type 
CME-75 


PJJL  (eV) 

10.2 


113.35 


10.71  -05/30/91 


sample  description 


PiezJJoring.  Well 

□  □  H 


3-4 

-  1.7/ 2.0 

*  3-S 

*  U/2J1 

19  ~T  3-e 

Tu/2.0 

3-T 

-  2.0/2 .0 

S-« 

is—  2JJ/2.0 


$-9 

2JJ/2.0 

3-10 

2.0/Z.Q 


I 


2/5/5/S 


4/3/4/S 


1/2/1/A 


4/8/12/10  20 


2/7/15/13  22 


X/l/5/9  5 


2/2/3/S  r 


2.0-10.0:  Tan  to  brown  to  Silty  fin*  SAND; 
Sand  lamina*;  black  moist;  fuel  odor. 


2 

Hi 

tr<r 

X  o 

mo 

ill  <t 

H  Q. 

in 

Ui  in 

IQ 

r 

-1 

Q: 

HI U 

h  <t: 

tLH 

0.  Ui 

1L 

X 

jj 

20.0 

10.0-10.3:  Gray  Silty  fin*  SAND;  brown  Silt  lay  art; 
moist;  fuai  odor. 

10.8-16.0:  Gray  to  brown  to  black  Silty  fin*  SAND; 
wat;  sulphorodor. 


KG  47.2 


L9  12.3 


KG  12.2 


KG  6.0 


KG  24.5 


KG  2.2’ 


KG  5.3 


Dark  Cray  to  black  Silty  fin*  SAND;  brown.  Silt  layer*;  SM 
wat. 


Dark  brown  fin*  SAND;  soma  Silt;  trac*  m*dium  Sand; 
wat. 


BOTTOM  OF  EXPLORATION  AT  7SM  FEET 


KG  !  25-  6 


KC!  16 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

mcguire  air  force  base  ri/fs 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
27.0  N/A 


08MW103 


Driller's  Name 
M0CE  LOGAN 


Protection  Level 
MOD.  D 


Site 

McGUIRE  AFB 


Logged  By 
SJC 


Rig  Type 
D-50 


P.LD.  (eV) 

10.2 


Project  No. 
6623-04 


Tti  Depth  (ft)  Depth  to  Water  (ft)-Date 
27.0  11^53  -  05/30/91 


Casing  Size  Auger  Size 
N/A  4.25" 


Piez-Boring  Well 

□  □  B 


o'  >5 
x  tr  2 
ui  z 


S-l 

2.0/2.0 

S-2: 

2.0/2.0 

S-Z 

1.6/2.0 

S-4- 

1.2/2.0 

S-5 

1.3/Z.O 


s-r 

1.5/2. 0 
S-3 
1. 0/1.5 


S-9 
2. 0/2.0 


S-10 

2.0/2.Q 


SAMPLE  DESCRIPTION 


Q.G-O.9:  xan 
0.9-2.I:  Coal  Ash. 

2.1-8.0:  Tan  to  brown  to  rust  to  oliv*-gr*«n  Silty  fin* 
SAND;  moist. 


8.0-13.7:  Black  to  oliy«-*r**n  SILT;  motti«d;  *om«- 
Hn*  Sand;  moist. 


KG  BKG 


KG  BKG 


KG  0.3 


KG  BKG 


13. 7-15.0:  Black  m*dium  to  coars*  SAND;  som*  wood; 
itrong  fuel  odor. 


Black  Silty  flaw  SAND;  w«t;  strong  fu*l  odor. 


Similar  to  S-9. 


BOTTOM  OT  EXPLORATION  AT  2710  PEET 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


08MW104 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
27.0  N/A 


Driller's  Name 
STEVE  KO  VALESKY 


Protection-  Level 
MOD.  D 


Ttl  Depth  (ft)  Depth  to  Water  (ft) -Date 
27.0  12.11  -05/30/91  _ 


Site 

McGUIRE  AFB 


Logged  By 
SJC 


Rig  Type 
CME-75 


FXD.  (eV) 

10.2 


Project  No. 
6623-04 


finish  Date 
02/20/91 


Casing  Size 
N/A 


PiezJSoring  Well 

□  OH 


SAMPLE  DESCRIPTION 

«3:d 

o2  a 

3§5 

a  w 

xc r 
ox 

M 

tti-i 

HM 

OK 

XQ 

sw 

2.0-12-3:  Tan  to  gr— a  to  gray  Silty  fin*  SAND;  trie* 
medium  Sand;  som*  black,  fin*  Sand  lamina*?  moist. 

SM 

SM 

SM 

SM 

SM 

12-3- 16J3:  Layered  black  organic  SILT;  wood 

OL 

.  fragment*;  gray  Silty  SAND;  w«U  grad*d;  damp  to  w*t. 

. 

SM 

-  Dark  gray  Silty  fin*  SAND;  w*fc 

SM 

l  Dark  Gray  w*U-grad*d  SAND,  trac*  fin*  Gravel;  wet- 

SF 

AWfislW! 


KG  BKG 


KG  BKG 


KG  BKG 


KG  BKG 


KG  BKG 


KG  BKG 


KG  BKG : 


KG  BKG 


KG  BKG 


BOTTOM  OF  EXPLORATION  AT  2710  FEET 
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ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGuire  air  force  base  ri/fs 

Client 

HAZWRAP 

Drilling.  Contractor 

Driller’s  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESfCY 

Drilling  Method 

Protection  Level 

Hollow  Stem  Auger 

MOD.  D 

08MW105 


Site 

McGuire  afb 


Logged.  By 
SJC/AMB 


Rig  Type 
CME-75 


PJLD.  (eV) 
10-2 


Project  No. 
6623-04 


Ground  Tier 
109.41 


finish  Date 
02/19/91 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 


1.6/2.0 

S-3 

1.9/2JJ 

3—4- 
2 .0/2.0 


|  3-6- 

2.0/2.0 

s-r 

2.0/2.Q 

3-6 

!  2.0/23 

3-9 

13/2.0 


S-XQ 

1.6/2.0 


as  or 
\  K 
«  \ 
3  O 

o  or  iu 
-i  a  a: 
02 


w 

^  * 
x  k! 
w  2;  o 

aj  « 
S3 


10/6/6/9  12 


10/13/19/15  32 


4/6/8/11  14- 


1/3/T/9 


3/4/4/T 


1/2/2/2 


1/2/2/1 


1/2/2/1 


i/2/4/5 


2/5/3/ 6  8 


9.03  -  05/30/91 


SAMPLE  DESCRIPTION 


0.0-03; 

03-03:  Coal  Alii. 

03-113:  Tan  to  graan  Silty  fin*  SAND;  traca  Gravai; 
black  fine  Sand  laminaa;  wat  baiow  9.0  faat. 


PiezJJoring.  Well 

□  □  GQ 


11.5-16.0:  Brown  organic  SILT;  *oma  brown  fint  Sand; 
wat. 


Gray  fina  SAND;  wmi  coaraa  Sand;  traca  Gravel;  wat. 


Similar  to  S-9^ 


BOTTOM  Or  EXPLORATION  AT  223  FEET 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESKY 

Drilling  Method 

Protection  Level 

Hollow  Stem  Auger 

MOD.  D 

08MW106 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 


-  -a 

V  U.  W 

^  w  Jf 
0>2  > 
Z  IT  2  H 

Bl  S  5  “ 
-l  o  S  s* 

||S  I 

S'g  « 


3-1 

1.2/2.0 

3-2 

2.0/2.0 

3-3 

1.3/2.0 

3-4 

1.3/2.0 

'  S-6 

0.2/2.0 

S-« 

i.r/2.0 1 
s-r 

1.7/ 2.0 


o  ^  t  \ 
a  o:  in  C  iL  « 

rj  O  X  C  t  2 

°  ».  W  a, 


Site 

McGUIRE  AFB 


Logged  By 
SJC 


Rig  Type 
CME-75 


PXD.  (eV) 

10.2 


Ttl  Depth  (ft)  Depth  to  Water  (ft)-Date 
27.0  $.54  -  05/30/91 


SAMPLE  DESCRIPTION 


S/6/9/9 

4/5/8/10 

3/6/S/4 


WOH/WOH 

1/1 

WOH/WOH 

2/2 

WOH/2/3/5 


2.G-12.4I  Green  to  black  fine  SAND;  little  SHt;  little 
medium  Sand;  trace  wood;  black  Sand  laminae;  fuel 
odor. 


m 

v.% 

vM 

i 

l 


12.4-13.8:  Black  organic  SILT;  wood  fragment*. 

13.6-16.0:  Tan  to  dark  brown  Silty  fine-  SAND;  some 
roots;  damp. 


2/ 6/3/7 


WOR/1/2/3  3 


Gray  fine  to  medium  SAND;  wet. 


25.0-23.4:  Tan  fine  SAND;  little  medium  Sand;  little 
Silt;  wet. 


PiezBoring  Well 

□  OH 


lo_2F" 
oz  z 

jjH  ** 

§5  =s 


KG  BKG 


KG  BKG 


KG  S.S 


KG  BKG 


KG  23.3 


KG  BKG 


KG  3.3 


KG  19.8 


KG  tBKG 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 


Client 

HAZWRAP 


Drilling  Contractor 


Drillers  Name 


MATHES  OF  NEW  JERSEY  STEVE  KOVALESKY 


08MW107 


Site  Project  No. 

McGUIRE  AFB  6623-04 


Logged  By  Checked  By  Ground  Elev 
CFR  _  103.60 


Finish  Date 
01/14/91 


Drilling  Method 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
57.0  N/A 


v  u.  ai  ^ 

>  w  Q,  « 


Eof 

2  ui  \r. 


3  Q  ^  T  \  n 

o  K  iu  C  in  H 

-i  o  o:  b  T  3  7 

a  ..  t 


3-1 

14/24 

3-2 

14/14 

3-3 

14/14 

S~4 

14/14 

S-5 

1 .8/2.0 

S-6 

2.0/2.0 

s-r 
2.0/ 2.0 

3-8 

24/2.0 

S-9 

24/24 


Ml 

■ 

■■I 

I 

■■I 

■ 


3/6/8/13  I  H 


6/10/14/20  24 


8/12/21/2 8  33 


4/10/20/55  30 


3-11. 

24/2.0 


WA'I 

■ 

I 

■ 


S-10  gSSg  15/25/25/40  50 

24/2.0  pea 


8/20/30/30  50 


2/4/16/3  I  20 


Rig  Type 
ATV 


PJLD.  (eV) 

10.2 


Protection  Level 
MOD  .  D 


Ttl  Depth:  (ft)  Depth  to  Water  (ft)-Date 
57.0  9.45  -  05/30/91 


SAMPLE  DESCRIPTION 

< nio 
«2r 

att 

0.0-0.4:  TOPSOIL 

0.4-24:  Brown  to  jray  Silty  fin*  SAND;  damp. 

SM 

Tan  to  jray  Silty  fin#  SAND;  trmc*  wood  fra*nwnt*; 
damp. 

SM 

Gray  to  dark  iray  Silty  fina  SAND ;  littl*  Clay;  Silt 
lamina*;  damp- 

SM 

Similar  to  S-S;  wat. 

SM 

Similar  to  S-HL 

SM 

Dark  gray  fin*  to  madium  SAND;  traca  Silt;  wat. 

SP 

30.0-303:  Similar  to  S-6. 

SP 

30.2-32.0:  Grean.  fin*  to  madium  Clayey  SAND;  foaail 
fragment*;  wefc. 

SC 

Similar  to  S-T  (304-32.0). 

SG 

Similar  to  S-T  (30.2-32.0). 

SC 

Similarto  S-T  (304-32.0).. 

sc 

Similar  to  S-T  (304-32.0). 

sc 

55.0-55.6:  Similar  to  S-T  (304-324). 

i»W  m  f* W  n  «_vl_  — ■  - if —  1  *  ......  O  1  WH. 

sc 

fouilliforotKT  w*t. 


PiezJ3oring  Well 

□  □  H 


KG  BKG 


KG  BKG 


KG  BKG 


KG  BKG 


KC  BKG 


KG  BKG 


KG  BKG 


KG  BKG 


KG  BKG 


SHEET  1  OF  1 


08MW108 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

STEVE  KOVALESKY 

Drilling  Method 

Protection  Level 

Hollow  Stem.  Auger 

MODI  D 

Site 

mcguire  afb 


Logged  By 
LNT 


Rig  Type 
ATV 


PJLD.  (eV) 
10.2 


7.06  -  05/30/91 


SAMPLE  DESCRIPTION 


PiezJJorine  Well 

DOB 


.  zo 

°5 

3§S  Srf 

u<n  otz 
ZQ 


PPM 


Sm  0S-MW-1Q7  for  compUt*  toil  d«*criptioru. 


Dirk  brown  fin#  Silty  SAND. 


KG  P3KG 


BOTTOM.  or  ECPtORAHOITAr  ISja  FEET 
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ABB  ENVIRONMENTAL  SERVICES.  Inc. 


08MW110 


Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 


Client 

HAZWRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 

Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
26.0  N/A 


u  L  til  Q  Qt  HJ  V 

Ul  D  C  ,  _I  Q  C  ^  tT  3  5 

jqS  J  w  S:  a  ? 

jaf  J  iu  ”3  i 

z  w  s,  h  dc  ns 


-  2 

H  3 

Z  ' 

C  2 


3-1 
1.6 /2J* 

3-2 
1.5/ 2.0 


S-3 
5 —  1.5/2.0 

S-4 

-  1*3/2 .0 
3-5 

_  1.5/2.0 


S-6. 
1.7/2.0  j 

s-r 

1.2/2.0 


S-$ 

IB-  W/1-* 


Site 

McGuire  afb 


Logged  By 
BCM 


Driller's  Name 
STEVE  KOVALESKY 


Protection  Lerei  PJJ)~  (eV) 

MOD.  D  10-2 


Tti  Depth  (ft)  Depth  to  Water  (ft)-Date 
26.0  9.80  -  05/30/91 


SAMPLE  DESCRIPTION 


0.0-0. 7:  Tan 
0.7-2  .0:  Coal  Aah. 

2.0-S.O:  Brown  to  tray  fin*  SAND;  black  itainad 
1  ay  ara;  moiat;  fu*l  odor. 


finish  Date 
02/13/91 


Auger  Size 
8.25" 


PiezJSoring  Weil 

□  □  cs 


s-» 

1 .3/2.0 


I 

m 

m 

V.v.’ 

I 


3.0-11.0:  Oliva  Silty  fin*  SAND;  wood  fragment*. 


11.0-15.5:  Oliva  to  gray  SHty  fina  SAND;  trac*  coara* 
Sand  and  Graval;  moist;  loo**. 


Dark  gray  Silty  fin*  SAND;  w«t;  loo**. 


Similar  to  S -9* 


BOTTOU  OF  EXPLORATION  AT  2SJJ  FEET 
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APPENDIX  B 


AIR  PERMIT  FOR  OPERATION  OF  THE  BIOSLURPER  PILOT  TEST 
AT  THE  BFSA,  MCGUIRE  AFB,  NJ 


cc:  BNSR  File 
Regional  Office 


Nwyfjimr  *  4*  SqOMt  typatfiptr  Employwr 


ATTACHMENT  TO  i 
TO  CONSTRUCT,  INS’] 

OR  equipment  and 

APPAF 


Applicant:  McGui 
Location*  Bulk 
West 
McGui 

BNSR  Log  Number* 
Stack  Designatio 


IR.^bL^pTION  CONTROL  PERMIT 
A^'.-.-pRi^TER  CONTROL  APPARATUS 
lERTJ^IXjATE  TO  OPERATE  CONTROL 
ATUSi,  ORS'EQUIPMENT 

■  .jjroStf 

*  .5f  $;V*  ’  ' 

ca-'Air/Pprca  Base 

Fue If. Storage  Area  (BFSA) 

Amo,  1  d  *$iy  a  nu  a 
cs  ;  APB /‘/Burlington  County 
01-,|5.t4;474 

l* *^|oa||rping  Field  Test 


This  equipment  shall  not*  ciuae-.  any  air  contaminant,  including 
an  air  contaminant  dat3cta^ia*hy  the  sense  oi  smell,  to  be  * 
present  in  the  outdoor  atmosphere  in  such  quantity  and 
duration  which  is,  or  ‘:e,nd»  to;'1: be,  injurious  to  human  health 
or  welfare,  animal  or  plant;  JStfe  or  property,  or  would 
unreasonably  interfere  wit#  the  enjoyment  of  life  or 
property,  except  in  arias  which  the  owner’  or  operator 

has  exai.uS2.va  use  or  occup|incflk; 

.  <?  ’* 

All  volatile  organic  compotindsV (VQC,  as  defined  by  N.J.A  C 
^27-16.1)  and  toxic  sdbstancSj-  (TXS,  as  defined  by  n.J.A.C. 
7*27-17.1)  emissions  from  the&vapor  extraction  point  shall  be 
directed  through  the  control  device  as  presented  in  the 
application.  ■  i 

Both  VOC  and  TXS  shall  be^  aibn^hored  to  ensure  proper 
operation  of  the  contrdl ' divide-.  Any  thermal  oxidizer, 

ox^c^zer'  or  internal  combustion  engine  utilized 
shall  not  operate  at  less  than. --the  temperature  aa  specified 
on  the  application  and  not  KLe^i  than  manufacturer '*p 
specifications.  Any  ct  rborjr.  adsorption  unit  utilized  shall  ba 
monitored  to  ensure  that  breakthrough  from  the  final  canister 
has  not  occurred,  if  l reakth#3ugh  of  the  final  carbon  unit 
xs*  detected,  the  carbor  sha^l^e  replaced  or  the  pilot  test 
shall  be  terminated  imae'dl^tal^, 

”ji  *  \ 

The  operation  shall  cease  i^f  f$btal  VOC  emissions  exceed  0.5 
pounds  per  hour  or  TXS  erai®biotfa  exceed  0.1  pounds  per  hour. 

fi  X*:*; 

This  approval  shall  be  used!*  for'  the  purposes  of  an 
"Environmental  Improvement  Test"  as  defined  in  N.J.A.C. 

7 1 27-8. 2.  The  length  of-thjb  pilot  test  shall  not  exceed  the 

+*  4  mo  1  -I  •?«  4-V*«  -« 1  i  —  _  J-ri  ’ _ ivf  ■  ■ 


time  listed  in  the  application^ 
The  results  of  the  monitoring 


The  results  of  the  mo  ni^  or  described  in  the 

application,  shall  be  rdcoz^Qd^  '  These  results  must  be  kept 
by  the  applicant  for  a  minimuifPfpf  5  years ,  A  summary  of  these 
results  and  the  BNSR  lob  nufnbdr*-  as  referenced  above  must  be 
submitted  with  any  subsequent  ikjLr  permit '  application  for  this 
soil  remediation  project,  fi  Q 

l  •  S 


10-28-95  l 1:45AM  FROM 


P02 


M- 


The  applicable  Regions: 
least  72-hours  prior  t: 
representatives  of  that 
the  conduct  of  the  test 

The  Department  issues 
equipment  descriptions 
the  Application,  if  f 
equipment  differ  from  ■; 
is  invalid. 


Page  2  of  2 


L  Piald^Of f ice ,  shall  be  notified  at 
3  the  Actual  testing  in  order  that 

may  be  scheduled  to  observe 

IS .  .ij  >rJy. 

■  %  -U 

ihisi'permit  on  the  basis  of  the 
andjippefating  procedures  presented  in 
ia  ,finA|)  design  and  operation  of  the 
:hoa€j  pf, pa  anted,  this  Permit  approval 

'■?.  iUi' 


,  ?  C??dftion  of  this  Pergfi til  ths  Applicant  shall  comply 

any  c— 

The  approval  of  this  shall  not  be  considered  as 

Departmental  acceptance  of  £th£\.  proposed  process  for 
remediation  purposes .  IPermjit^and  certificates  issued  under 

h£'  ?ra  ba4ed-'in  fissions  of  air  contaminants  . 

only  and  do  not  in  .  any  (way .frelieve  the  Applicant  from  the 
obligation  to  obtain  nSces.gary'v.permits  from  other 
governmental  agencies .  i  ~;rj  ' 


4' 


V, 

>)>• 


•T;  tjfi 


10-26.-95  1  1:45AM  FROM 


P03 


Christine  Todd  Whitman 
Governor 


^hrie  rrf  ^eforv^Brseg 

Departmsnt  <  f  Environmental  Protection 


October  12, 1995 


Robert  C.  Shinn,  Jr. 
Commissioner 


King  Mak  $  b-. 

McGuire  Air  Force  Base  •.  .b . 

305  SPTG/CEV,  3400  Broidy  Rd.  f 

McGuire  AFB.NJ  08641-5303  j;  ;;l. 

Plant  Location!  McGuire  AFB  l'  j>'  ■ 

Comity:  Burlington  .  {■  ,\y 

Applicant's  Designation  of  Stack:  Bioslurping  FjolcFTest 
Application  Log#:  01954474  *'•. : 

Approval  Date:  10/10/95  \  ;.i 

Approval  Status  Code:  51  j:  i-.,: 

PERMIT  TO  CONSTRUCT,  INSTALL  OR  ALTER  CONTROL  APPARATUS  OR 
EQUIPMENT  l  >V 

This  permit  is  being  issued  under  the  authority  of  chapter  106,  P.L.  1967  (N.J.S.A,  26:2C-9.2), 
You  may  construct,  install,  or  alter  the  control  ajjparatus  or  equipment  as  indicated  on  the 
application  referenced  above. 

The  Status  of  this  approval  is  referenced  above.  -  Please  see  page  2  of  this  letter  for  the 
explanation  of  the  status  code.  f  |/ 


The  duration  of  this  permit  is  explained  in  the  conditions  attached  to  this  document. 

.***  i 

i. 

If  you  have  any  questions  regarding  this  document,  please  write  to  the  Bureau  of  New  Source 
Review  at  the  above  address.  Questions  regarding  Certificates  to  Operate  should  be. directed  to 
the  Regional  Office,  j-  r  j/  .  jj f  + 

Approved  by  _ CL- _ 


cc:  BNSR  File 
Regional  Office 


NcwJcTxy'ia  an  Equki  Opportunity  Employer 
RsqrfadFiptr 


10-26.-95  1  1:45AM  FROM 


P04 


VEM-045  (2/93) 


NI  T)FP  RFfjTpNATj  OFFICES 


Piga2 


MF.TBnpni.TTAN  REGIONAL  ENFORCEMENT 
Bureau  of  Enforcement  Operations 
2  Babcock  Place 

West  Orange,  New  Jersey  07032 
(201)669-3933 


Covers  Counties  of:  Bergen,  Essex, 
Hudson  &  Union 


NORTHERN  REGIONAL  ENFORCEMENT 
Bureau  of  Enforcement  Operations 
1259  Route  46 

Parsippany -Troy  Hills,  NJ.  07054 
(201)  299-7700 


CENTRA!.  REGIONAL  ENFORCEMENT 
Bureau  of  Enforcement  Operations 
Rte.  130,  Horizon  Center,  Bldg.  300 
Robblnsville,  New  Jersey 

Mailing  Address;  CN  407,  Trenton,  NJ  08625-0407 
(#?)  5844100 


Covers  Counties  of: 


Burlington,  Mercer, 
Middlesex, 
Monmouth  &  Ocean 


Covers  Counties  of: 


Hunterdon,  Morris, 
Somerset,  Sussex, 
Passaic  &  Warren 


.^ilTHERN  REGIONAL  ENFORCEMENT 

Bureau  of  Enforcement  Operations 

The  Paint  Works  Corporate  Center 

20-East  Clementon  Road/3rd  Floor 

Qtbbsboro.NJ.  08026 

(.609)346-8071 


Covers  Counties  of: 


Atlantic,  Camden, 
Cape  May, 
Cumberland,  Salem 
&  Gloucester 


NT  PEP  -  MINOR  SOURCE  COMPLIANCE 


Rte.  130,  Horizon  Center,  Bldg.  300 
Robbinsville.  New  Jersey  V.  '' 

Mailing  Addreis:  CN;407;  Trenton.  NJ  08625-0407 
(609)  5844240  J 

Covers  all  counties  statewide. 


CERTIFICATE  STATUS  CODES: 


01  - 
05  • 
51  - 
55  - 


ALL  PERMIT  AND  CERTIFICATE  APPROY. 
This  equipment  shall  not  cause  any  air  contaminar  I 
present  In  the  outdoor  atmosphere  in  such  quantity 
welfare,  animal  or  plant  life  or  property,  or  would 
areas  over  which  the  owner  or  operator  has  cxclusij 


CONDITIONS  THAT  WILL  APPLY: 


No  visible  emissions,  exclusive  of  conden: 
No  person  shall  cause,  suffer,  allow  or  pe: 
outdoor  air.  the  shade  or  appearance  of  wf 
vapor. 

Special  conditions  (see  attached) 


NQIEl 


If  this  Item  is  checked  this  Operating  Certificate  Is  not  approved  for  start  up 


Temporary  Operating  Certificate 

Five  Yfear  operating  Certificate 

Conditional1;— Temporary  (See  Condition  Checked) 

Five  near  Conditional  (See  Condition  Checked) 

ALS  ARE  SUBJECT  TO  THE  PROVISION  THAT: 
t,  inclu^ingfah  air  contaminant  detectable  by  the  sense  of  smell;  to  be 
and  duration  which  is,  or  tends  to  be,  injurious  to  human  health  or 
unreasonably  interfere  with  the  enjoyment  of  life  or  property,  except  in 
jve  use  efr  occupancy, 


sed  water  vapor. 

rmit  particles  to  be  emitted  from  this  stack  or  chimney  into  the 
hich  Is  greater  than  10%  opacity,  exclusive  of  visible  condensed  water 


APPENDIX  C 


MAP  SHOWING  LOCATION  OF  BURLINGTON  COUNTY  HOSPITAL 


07-17-95  03:53PM  FROM 


AFCEE- 1 7/15FEB95/U4 


ROUTE  TO  HOSPITAL  MAP  -  BURLIN 

MCGUIRE  AFB  -  INSTALLATION  F 


cr'nDiMri  nnn 


LEGEND: 


BOUNDARIES: 

STATS  LINE . 

COUNTY  LINE . .  .  .  .  *;Z ZL 

TOWNSHIP  b  BOROUGH  UNE  _ 
HIGHWAY  MARKERS: 

INTERSTATE  ROUTE . 

US.  ROUTE . 

STATE  ROUTE . ’***  *’*'/  '  ' 

COUNTV  ROUTE . ’  ’  *  ”’*”*'*  '  ' 

I  general  &  cultural  features: 

STATE  PARK . 

COUNTY  b  MUNICIPAL  PARK . 

AIRPORT . 

•  BATONA  TRAIL  (Approximate  Location) , 

r  CEMETERY . 

CITY  —  BOROUGH . ’ 

GOLF  COURSE  —  COUNTRY  CLUB  ,  .  . 

GOVERNMENT  FACILITY . 

HOSPITAL  —  MEDICAL  CENTER 

INDUSTRIAL  PARK  . 

MILITARY  RESERVATION . .  .  . 

SHOPPING  CENTER  . * 

STATE  FOREST . .  .  .  .  .  .  .  .  .  . 

WILDLIFE  MANAGEMENT  AREA  ... . 

ZIP  CODES: 

SOUNDRY  UNE" . 

delivery . . 

NON*DELIVERy  . . 

COUNTY  COURTHOU8C  ........... 


ms  (0 


■SQ 


oaoio 

00048 


APPENDIX  B 


LABORATORY  ANALYTICAL  REPORTS 


Alpha  Analytical,  Inc. 

255  Glendale  Avenue,  Suite  21 
Sparks,  Nevada  89431 
(702)  355-1044 
FAX:  702-355-0406 
1-800-283-1183 


Boise,  Idaho 
(208)  336-4145 


ANALYTICAL  REPORT 


2505  Chandler  Avenue,  Suite  1 
Las  Vegas,  Nevada  89120 
(702)  498-3312 
FAX:  702-736-7523 
1-800-283-1183 


Battelle 

505  King  Ave 

Columbus  Ohio  4320 1 


Job#:  G462201-30D0201 
Phone:  (614)424-6122 
Attn:  A1  Pollack 


Alpha  Analytical  Number:  BMI1 1 1795-01 

Client  I.D.  Number:  MG-F-1 

Date  Sampled:  11/12/95 

Date  Received:  11/17/95 

'Compound 


Benzene 


Toluene 


Total  Xylenes 


Ethyl  benene 


C -range'-  V 
;  Compounds; 


Concentration: 
' Ug/Kg 


1.600.000 


13.000,000 


18,000,000 


2,900,000 


Percentage 
of  Total 


Detection  Limit 

Ug/Kg  • 

4:f>  :  Date ' 

Analyzed 

360,000 

10/22/95 

360,000 

10/22/95 

360,000 

10/22/95 

360,000 

10/22/95 

•/  Detection  Limit 
(Not.Applicable) 

Date  Analyzed 

NA 

11/20/95 

NA 

11/20/95 

NA 

11/20/95 

NA 

11/20/95 

NA 

11/20/95 

NA 

11/20/95 

NA 

11/20/95 

NA 

1 1/20/95 

Alpha  Analytical,  Inc. 

255  Glendale  Avenue,  Suite  21 


Sparks,  Nevada  89431 
(702)  355-1044 
FAX:  702-355-0406 
1-800-283-1183 


Boise,  Idaho 
(208)336-4145 


ANALYTICAL  REPORT 


Las  Vegas,  Nevada 
(702)  386-6747 


Battelle 
505  King  Ave 
Columbus  Ohio  43201 


Job# : 

Phone:  (614)  424-6199 
Attn: 


Sampled:  11/10/95 
Matrix:  [  X  ]  Soil 
Analysis  Requested: 


Received:  11/17/95  Analyzed:  11/22/95 

[  ]  Water  [  ]  Waste 

TPH  -  Total  Petroleum  Hydrocarbons-Purgeable 
Quantitated  As  Gasoline 
BTXE  -  Benzene, Toluene, Xylenes, Ethylbenzene 


Methodology:  TPH  -  Modified  8015/DHS  LUFT  Manual/BLS-191 

BTXE  -  Method  624/8240 


Results : 

Client  ID/ 

Lab  ID 

Parameter 

MG-S-1 

/BMI111795-02 

TPH  (Purgeable) 
Benzene 

Toluene 

Total  Xylenes 
Ethylbenzene 

MG-S-2 

/BMI 1117 9 5-03 

TPH  (Purgeable) 
Benzene 

Toluene 

Total  Xylenes 
Ethylbenzene 

MG-S-3 

/BMI 1117 9 5 -04 

TPH  (Purgeable) 
Benzene 

Toluene 

Total  Xylenes 
Ethylbenzene 

Detection 

Concentration  Limit 


58 

10 

mg/ Kg 

120 

20 

ug/Kg 

290 

20 

ug/Kg 

1,900 

20 

ug/Kg 

300 

20 

ug/Kg 

ND 

10 

mg/ Kg 

33 

20 

ug/Kg 

61 

20 

ug/Kg 

390 

20 

ug/Kg 

61 

20 

ug/Kg 

360 

200 

mg/ Kg 

ND 

400 

ug/Kg 

1,200 

400 

ug/Kg 

10,000 

400 

ug/Kg 

1,600 

400 

ug/Kg 

ND  -  Not  Detected 


Approved  by: 


Roger^.  Scholl ,  Ph.  D . 
Laboratory  Director 


/  /. 


(. 


Date: 


///*& 


Alpha  Analytical,  Inc. 

255  Glendale  Avenue,  Suite  21 


Sparks,  Nevada  89431 
(702)  355-1044 
FAX:  702-355-0406 
1-800-283-1183 

ANALYTICAL  REPORT 


Boise,  Idaho 
(208)  336-4145 


Las  Vegas,  Nevada 
(702)  386-6747 


Battelle 
505  King  Ave 
Columbus  Ohio  43201 


Job# : 

Phone:  (614)  424-6199 
Attn: 


Sampled:  11/16/95 
Matrix:  [  ]  Soil 

Analysis  Requested: 


Received:  11/17/95  Analyzed:  11/22/95 

[  X  ]  Water  [  ]  Waste 

TPH  -  Total  Petroleum  Hydrocarbons-Purgeable 
Quantitated  As  Gasoline 
BTXE  -  Benzene, Toluene, Xylenes, Ethylbenzene 


Methodology : 


TPH  -  Modified  8015/DHS  LUFT  Manual/BLS-191 
BTXE  -  Method  624/8240 


Results: 

Client  ID/  Detection 

Lab  ID  Parameter  Concentration  Limit 


MG-OWS-1 

TPH  (Purgeable) 

47 

25 

mg/L 

/BMI111795-05 

Benzene 

4,000 

50 

ug/L 

Toluene 

9,400 

50 

ug/L 

Total  Xylenes 

6,700 

50 

ug/L 

Ethylbenzene 

1,100 

50 

ug/L 

MG-Discharge-1 

TPH  (Purgeable) 

38 

25 

mg/L 

/BMI 1117 9 5-0 6 

Benzene 

3,600 

50 

ug/L 

Toluene 

8,600 

50 

ug/L 

Total  Xylenes 

6,100 

50 

ug/L 

Ethylbenzene 

1,000 

50 

ug/L 

ND  -  Not  Detected 


Laboratory  Director 


Approved  by: 


Date: 


Laboratory 
Analysis  Report 


ALPHA  ANALYTICAL 

255  GLENDALE  AVENUE,  SUITE  21 

SPARKS  NV  89431 


Sierra 

Environmental 
Monitoring,  Inc. 

Date  :  12/05/95 
Client  :  ALP-855 
Taken  by:  CLIENT 
Report  :  14971 
PO#  : 


Page:  1 


MOISTURE 

DENSITY 

POROSITY 

PARTICLE  SIZE 

■ 

Collected 

CONTENT 

D I  ST l BUT  ION 

■  ■ 

Sample 

Date  Time 

% 

G/CM3 

% 

| 

BMI 1 11795-02 

-  MG-S-1 

11/10/95  : 

1.21 

54.3 

78/15/7  * 

■  ■ 

BMI 11 1795-03 

-  MG-S-2 

11/10/95  : 

1.36 

48.7 

88/5/7  * 

■ 

BMI 11 1795-04 

-  MG-S-3 

11/10/95  : 

1.29 

51.3 

82/10/8  *  | 

mmmKm 

I 

I 

I 

I 

I 

I 

I 

I 


/ 


/Z/v 


tpproved  By:  „  , _ 

his  report  is  applicable  only  to  the  sample  received  by  the  laboratory.  The  liability  of  the  laboratory  is  limited  to  the  amount  paid 
for  this  report.  This  report  is  for  the  exclusive  use  of  the^client  to  whom  it  is  addressed  and  upon  the  condition  that  the  client 
assumes  all  liability  for  the  further  distribution  of  the  report  or  its  contents. 


1135  Financial  Blvd. 
Reno,  NV  89502 
Phone  (702)  857-2400 
FAX  (702)  857-2404 


I  William  F.  Pillsbury 
President 


John  C.  Seher 
Manager 


Laboratory 
Analysis  Report 


ALPHA  ANALYTICAL 

255  GLENDALE  AVENUE,  SUITE  21 

SPARKS  NV  89431 


Sierra 

Environmental 
Monitoring,  Inc. 


Date  : 

Client  :  ALP-855 
Taken  by:  CLIENT 
Report  :  14971 
PO#  : 


PERCENT  SAND  / 


Page:  2 


bis  report  is  applicable  only  to  the  sample  received  by  the  laboratory.  The  liability  of  the  laboratory  is  limited  to  the  amount  paid 
for  this  report.  This  report  is  for  the  exclusive  use  of  the-client  to  whom  it  is  addressed  and  upon  the  condition  that  the  client 
^ssumes  all  liability  for  the  further  distribution  of  the  report  or  its  contents. 


1135  Financial  Bivd. 

Reno,  NV  89502 

William  F.  Pillsbury  Phone  (702)  857-2400  John  C.  Seher 

President  FAX  (702)  857-2404  Manager 


Sierra 

Environmental 
Monitoring,  Inc. 

December  4,  1995 


TO:  Alpha  Analytical 

FROM:  Sierra  Environmental  Monitoring,  Inc. 

Particle  Size  Distribution  Analysis  for  Samples: 


SEM 

9511-0501 

AAI 

BMI 11 17 95-0 2 

MG-S-1 

SEM 

9511-0502 

AAI 

BMI111795-03 

MG-S-2 

SEM 

9511-0503 

AAI 

BMI111795-04 

MG-S-3 

As  per  your  request,  we  have  performed  particle  size  analysis 
on  the  samples  submitted  to  our  laboratory.  Test  results  are  as 
follows : 

BMI1 11795-01  BMI111795-02  BMI111795-03 

%  Sand  78  88  82 

%  Silt  15  5  10 

%  Clay  778 


The  sample  was  passed  through  a  #10  sieve  prior  to  analysis 
as  per  procedure.  All  results  are  based  on  oven  dry  sample 
weights . 

We  appreciate  this  opportunity  to  provide  our  laboratory 
testing  services.  If  you  have  any  questions  or  require  further 
testing,  please  feel  free  to  contact  us  at  your  convenience. 

Sincerely, 


John  Seher 
Laboratory  Manager 


1135  Financial  Blvd. 
Reno,  NV  89502 
Phone  (702)  857-2400 
FAX  (702)  857-2404 


William  F.  Pillsbury 
President 


John  C.  Seher 
Manager 


AIR  TOXICS  LTD. 


AN  ENVIRONMENTAL  ANALYTICAL  LABORATORY 


WORK  ORDER#:  9511170 

Work  Order  Summary 


CLIENT:  Mr.  Eric  Dreschler  BILL  TO:  Same 

Battelle  Memorial  Institute 
505  King  Avenue 
Columbus,  OH  43201 


PHONE: 

FAX: 

DATE  RECEIVED: 
DATE  COMPLETED: 


614-424-3753 

614-424-3667 

11/17/95 

11/30/95 


INVOICE#  8850 
P.O.# 

PROJECT#  G462201-30A0401  Bioslurper 
AMOUNTS:  $810.49 


FRACTION  # 

NAME 

TEST 

RECEIPT 

VAC./PRES. 

PRICE 

01A 

MG-LRP  Resovoir-1 

TO-3 

0.2  psi 

$120.00 

02A 

MG-LRP  Resovoir-2 

TO-3 

0.2  psi 

$120.00 

03A 

MG-LRP  Stack- 1 

TO-3 

0  "Hg 

$120.00 

04A 

MG-LRP  Stack-2 

TO-3 

0.2  psi 

$120.00 

05A 

MG-ICE  Stack- 1 

TO-3 

0.5  "Hg 

$120.00 

06A 

MG-ICE  Stack-2 

TO-3 

0.5  "Hg 

$120.00 

07  A 

Lab  Blank 

TO-3 

NA 

NC 

Misc.  Charges 

1  Liter  Summa  Canister  Preparation  (6)  @  $10.00  each. 
Shipping  (11/7/95) 

$60.00 

$30.49 

Laboratory  Director 


180  BLUE  RAVINE  ROAD,  SUITE  B  FOLSOM,  CA  95630 
(916)  985-1000  •  (800)  985-5955  •  FAX  (916)  985-1020 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  MG-LRP  Resovoir-1 
ID#:  95 11 170-01 A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


Kite  Name: 
Dii.  Factor: 


Det.  Limit 


Det.  Limit 


Amount 


Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

2.0 

6.5 

47 

150 

Toluene 

2.0 

7.7 

460 

1800 

Ethyl  Benzene 

2.0 

8.8 

25 

110 

Total  Xylenes 

2.0 

8.8 

78 

340 

TOTAL  PETROLEUM  HYDROCARBONS 
GC/FID 

(Quantitated  as  Jet  Fuel) 


File  Name:  6112706 

Dil.  Factor:  2000 

f*ir  * . .  * 

... 

Date  of  Collection 
Date  of  Analysis: 

71/15/95 

11/27/95 

Det.  Limit 

Det.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

*  (uG/L) 

TPH*  (C5+  Hydrocarbons) 

20 

130 

70000 

450000 

C2  -  C4**  Hydrocarbons 

20 

37 

10000 

18000 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  1  Liter  Summa  Canister 


Page  2 


AIR  TOXICS  LTD. 

SAMPLE  NAME:  MG-LRP  Resovoir-2 
ID#:  9511170-02A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


m  >  ^  *  ~  *~  ''***/$+*  ~*'  s  ?  s'/%  '/  -  ^  sz*a' 

DiL>  Factor:  '  ,L  ~  -5:.. '"^U  2000  -  ,  *.  i 


Det.  Limit 


Det.  Limit 


Date  of  Analysis:! 
Amount 


rn^sM 

Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

2.0 

6.5 

390 

1300 

Toluene 

2.0 

7.7 

460 

1800 

Ethyl  Benzene 

2.0 

8.8 

27 

120 

Total  Xylenes 

2.0 

8.8 

86 

380 

TOTAL  PETROLEUM  HYDROCARBONS 
GC/FID 

(Quantitated  as  Jet  Fuel) 


File  Name: 

6112707 

..... 

SllSil-  "  HI 

Date  of  Collection 

:  11/15/95 

Dil.  Factor: 

2000 

:  v-1 

Date  of  Analysis: 

11/27/95 

Det.  Limit 

Det.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

TPH*  (C5+  Hydrocarbons) 

20 

130 

63000 

410000 

C2  -  C4**  Hydrocarbons 

20 

37 

8900 

16000 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  1  Liter  Summa  Canister 


r:y:y,Y 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  MG-LRP  Stack- 1 
ID#:  95 11 170-03 A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


Det.  Limit 


Det.  Limit 


Amount 


Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.002 

0.006 

0.021 

0.068 

Toluene 

0.002 

0.008 

0.12 

0.46 

Ethyl  Benzene 

0.002 

0.009 

0.011 

0.048 

Total  Xylenes 

0.002 

0.009 

0.053 

0.23 

TOTAL  PETROLEUM  HYDROCARBONS 
GC/FID 

(Quantitated  as  Jet  Fuel) 


File  Name: 

6112708 

Date  of  Collection 

:  11/15/95 

DiL  Factor: 

2.0 

llillj  ■  ||  | 

Date  of  Analysis: 

11/27/95 

Det.  Limit 

Det.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(UG/L) 

(ppmv) 

(uG/L) 

TPH*  (C5+  Hydrocarbons) 

0.020 

0.13 

5.8 

38 

C2  -  C4**  Hydrocarbons 

0.020 

0.037 

0.38 

0.70 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  1  Liter  Summa  Canister 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  MG-LRP  Stack-2 
ID#:  9511170-04A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


File  Name: 
Dll.  Factor: 


6112709 


:  -  "  -•  ~  '■■■'  ■  ■■  ■'  '  -  ' 

2.0 


Det.  Limit 


Det.  Limit 


Date  of  Collection:  11/1 5/95 
Dateof'Ahs^rlls^l/ZTO^I^^^ 

Amount  Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.002 

0.006 

0.044 

0.14 

Toluene 

0.002 

0.008 

0.17 

0.65 

Ethyl  Benzene 

0.002 

0.009 

0.017 

0.075 

Total  Xylenes 

0.002 

0.009 

0.056 

0.25 

TOTAL  PETROLEUM  HYDROCARBONS 
GC/FID 

(Quantitated  as  Jet  Fuel) 


Fife  Name: 

6112709 

lllll  |i|| 

1111  iii 

Date  of  Collection:  11/15/95 

Dil.  Factor: 

2.0 

Date  of  Analysis:  11/27/95 

Det.  Limit 

Det.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

TPH*  (C5+  Hydrocarbons) 

0.020 

0.13 

13 

84 

C2  -  C4**  Hydrocarbons 

0.020 

0.037 

0.83 

1.5 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  1  Liter  Summa  Canister 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  MG-ICE  Stack- 1 
ID#:  9511170-05A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


File  Name: 
Dil.  Factor; 


- 


Pate  oftGoItection:  . 


Det.  Limit 


Det.  Limit 


Amount 


Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.004 

0.013 

Not  Detected 

Not  Detected 

Toluene 

0.004 

0.016 

Not  Detected 

Not  Detected 

Ethyl  Benzene 

0.004 

0.018 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.004 

0.018 

Not  Detected 

Not  Detected 

TOTAL  PETROLEUM  HYDROCARBONS 
GC/FID 

(Quantitated  as  Jet  Fuel) 


File  Name: 

6112711 

|f©  /f'"''' 

Date  of  Collection 

:  11/15/95 

Dil.  Factor: 

4.1 

Date  of  Analysis: 

11/27/95 

Det.  Limit 

Det.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

TPH*  (C5+  Hydrocarbons) 

0.041 

0.27 

1.1 

7.1 

C2  -  C4**  Hydrocarbons 

0.041 

0.075 

0.17 

0.31 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  1  Liter  Summa  Canister 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  MG-ICE  Stack-2 
ID#:  9511 170-06A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


Fife  Name: 
DiL  Factor: 


Det.  Limit 


Det.  Limit 


Amount 


Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.002 

0.006 

Not  Detected 

Not  Detected 

Toluene 

0.002 

0.008 

Not  Detected 

Not  Detected 

Ethyl  Benzene 

0.002 

0.009 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.002 

0.009 

Not  Detected 

Not  Detected 

TOTAL  PETROLEUM  HYDROCARBONS 
GC/FID 

(Quantitated  as  Jet  Fuel) 


File  Name: 

6112712 

; Jlf: ig  p 

lISlIISif'HCSS 

Date  of  Collection 

Dil.  Factor: 

2.0 

Det.  Limit 

Det.  Limit 

Date  of  Analysis: 
Amount 

11/27/95 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

TPH*  (C5+  Hydrocarbons) 

0.020 

0.13 

1.4 

9.1 

C2  -  C4**  Hydrocarbons 

0.020 

0.037 

0.23 

0.42 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  1  Liter  Summa  Canister 
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AIR  TOXICS  LTD. 

SAMPLE  NAME:  Lab  Blank 
ED#:  95 11 170-07 A 

EPA  METHOD  TO-3 

(Aromatic  Volatile  Organics  in  Air) 


GC/PID 


FileNamer 
Dil.  Factor: 


Det.  Limit 


Det.  Limit 


Amount 


Amount 


Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

Benzene 

0.001 

0.003 

Not  Detected 

Not  Detected 

Toluene 

0.001 

0.004 

Not  Detected 

Not  Detected 

Ethyl  Benzene 

0.001 

0.004 

Not  Detected 

Not  Detected 

Total  Xylenes 

0.001 

0.004 

Not  Detected 

Not  Detected 

TOTAL  PETROLEUM  HYDROCARBONS 

GC/FID 

(Quantitated  as  Jet  Fuel) 

File  Name: 

6112705 

'  v:  7'  Vi 

Date  of  Collection 

:  NA 

Dil.  Factor: 

•  1.0 

Date  of  Analysis: 

11/27/95 

Det.  Limit 

Det.  Limit 

Amount 

Amount 

Compound 

(ppmv) 

(uG/L) 

(ppmv) 

(uG/L) 

TPH*  (C5+  Hydrocarbons) 

0.010 

0.065 

Not  Detected 

Not  Detected 

C2  -  C4**  Hydrocarbons 

0.010 

0.018 

Not  Detected 

Not  Detected 

*TPH  referenced  to  Jet  Fuel  (MW=156) 

**C2  -  C4  Hydrocarbons  referenced  to  Propane  (MW=44) 


Container  Type:  NA 
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APPENDIX  C 


OPERATIONAL  DATA  FOR  THE  ICE 


v.R, SYSTEMS  INC.  MODEL  V3  S/N  ISC 

PERMIT  NO. 


ENGINE  TEMPERATURE 

OIL 

POSITIONS 

WELL  FLOW 

BATTERY 

DUTY 

PERCENT 

AUXILIARY  FUEL 

ENGINE 

HOURS 

wffl-  LUULhN !  UIL 

EXHAUST 

PSI 

CARD. 

BYPASS 

CFN-VAC.K20 

VOLTS 

CYCLE 

OXYGEN 

CFM  TKOUSANDS-UNITS 

11/12/95  12:32:93  UNIT  102 

100  2447.  162. F  163. F 

11/12/95  12:33:11  UNIT  1B2 

916. F 

47. 

20. B 

-0.6 

38. 

"Ui 

14.3 

38.5 

0.623 

2.59 

21 

463 

185. 

100  2290.  162, F  163. F 

11/12/95  12:54:11  UNIT  131 

923.  F 

47. 

OVRNG 

-0.7 

53. 

14.5 

39.5 

0.621 

1.88 

21 

465 

185. 

100  2263.  162. F  164. F 

11/12/95  13:50:37  UNIT  182 

924.  F 

47. 

-0.2 

13.5 

116. 

-5. 

14.5 

40.2 

0.620 

2.@8 

21 

510 

136. 

100  2235.  163.F  167. F 

11/12/95  20:03:33  UNIT  ISC 

924.  F 

47. 

-0.2 

13.5 

116. 

-4. 

14.4 

38.3 

0.623 

2.06 

21 

630 

187. 

100  2254.  164. F  167. F 

11/13/95  09:24:48  UNIT  ISC 

921. F 

47. 

-0.4 

13.5 

116. 

-1. 

14.1 

40.7 

0.619 

2.09 

22 

415 

193. 

100  2223.  163. F  163. F 

930. F 

47. 

-0.5 

13.8 

117. 

0. 

14.2 

-j9  wCi 

0.621 

2.06 

24 

103 

206. 

£ /ihc-n  c g  j  r<°  s  r 

n/U/^r  ifr /£ 

To 

ufib/qs-  1 2>:  i  y 

£  CE  (legist  rs 


Ck'ltHd  ^ 

V(2. 


\[  (a  cu^Kvn  £  n  hoAcdj.  re  sr 


11/13/95  11:37:38  UNIT  182 


100  2250.  162. F  17@. F  932. F 

47.  -0.7 

13.9 

117. 

0. 

14.2 

40.5 

0.619 

2.@6 

24 

386 

11/13/95  11:43:41  UNIT  182 

100  2239.  163. F  170. F  934. F 

11/13/95  12:00:00  UNIT  182 

47.  -0.7 

13.9 

117. 

0. 

14.1 

42.1 

0.616 

2.06 

24 

399 

100  2220.  163. F  171. F  933. F 

47.  -0.7 

13.9 

118. 

9. 

13.9 

41.6 

0.617 

2.07 

24 

433 

11/13/95  12:58:11  UNIT  182 

100  2243.  163.F  172.F  937.F 

11.'iT/05  1 7 .  &&  •  SS  {IKiTT  ICT 

4AI  4.W9  4W1  VV  •  VV  Wtl  4  t  AUte 

47.  -0.8 

14.0 

113. 

0. 

13,9 

42.9 

0.614 

2.09 

24 

556 

*&£  r  j-rr  r  n-?n  r 

11/13/95  14:00:00  UNIT  182 

47.  -9.8 

14.0 

118. 

L 

13.8 

43.3 

0.613 

2.03 

24 

560 

100  2240.  164. F  173.F  938.F 

47.  -0.8 

14.0 

118. 

0. 

13.8 

42.3 

0.615 

2,08 

24 

683 

11/13/95  14:02:44  UNIT  182 

11/13/95  14:03:33  UNIT  182 

3.6 

73. 

2. 

i  3.9 

dv  “ 

0.615 

1.80 

24 

693 

100  1770.  161. F  169. F  901.F 

47.  DVRNG 

3.6 

72. 

2. 

13.9 

45.5 

@.60? 

1.46 

24 

695 

11/13/95  14:04:39  UNIT  182 

100  1705.  161. F  168. F  887.F 

47.  GVRNG 

2.2 

68. 

r\ 

13.7 

45.3 

0.609 

i.o8 

24 

696 

11/13/95  14:05:45  UNIT  1S2 

... 

-  .  j  « 

i 

*ww*.»  *W*  1 1  iww<r  wi  W>r 

11/13/95  14:07:24  UNIT  182 

100  1589.  160.F  163. F  853.F 

47.  DVRNG 

S.S 

63. 

n 

i  “  £ 

d=.  “ 

V ,  £$7 

i  i  r. 

C'd 

700 

11/13/95  14:09:09  UNIT  182 

100  1604.  160. F  162. F  841. F 

11/13/95  14:11:51  UNIT  182 

47.  OVRNG 

@.8 

64. 

n 

13.8 

45.2 

0.610 

1.20 

24 

702 

*  L&L  i  Lsk  T  i=S5  *"  niA  r 

*  W  *WVM«  *wy  «|  «,W  f  •!  C*tv  •  r 

4/,  UVHKc 

w  •  *d  ' 

z." 

ri 

1j  ,  g 

id  C* 

0.606 

i  vv 

r,; 

/ 

11/13/95  14:12:18  LIMIT  302  QIL  PSI  28.  LOW  OIL  PSI  SD 

UNIT 

182 

11/13/95  14:12:20  LIMIT  414  ENG  TMP. 

DVRNG  ENGINE  FAILED  ALARM 

UNIT  182 

RESTART  AT:  11/13/95 
11/13/95  14:15:43  UNIT  182 

14: 15:40 

(  11/13 

;/95 

14:1 

4 :  2©  > 

c  '*-> 
w*  4. 

45  V2 

O  T 

*  J—  w 

* 

100  0.  179. F  138. F  535. F 

0.  -2.2 

-25.S 

9, 

-394. 

0.0 

0.1 

9 ,  $$ 

24 

706 

•i.EST ART  AT:  11/13/95 

14: 16:35 

<  1 1  / 1 3 

;/95 

14:16: 12) 

352 

45  V2 

'*7  T 

» 

11/13/95  14:16:38  UNIT  192 


i  i  HIS  i  *  /  1  _j  /  *7  D 

i  h : 1 / : 

i  h  : 

i  o  :  d  o  :■ 

CD  D  H  D  V  *_ 

■  ^.W 

. 

11/13/95  14:17:25  UNIT  1S2 

.  0.  175. F  145. F  508. F 

S.  -2.1 

-25.0  0. 

-393 1 

$.0 

0.1  ®.7®0 

0.0® 

24 

706 

211 

,;.ESTART  AT:  11/13/95 
11/13/95  14:17:56  UNIT  182 

14:17:53 

(11/13/95 

14: 

17:31) 

S5245  V2 

0*T 

* 

100  0.  173. F  141. F  481. F 

10®.  -2.® 

-25.0  0. 

U  /J  » 

0.0 

0,1  0,7®0 

0.0® 

24 

706 

211 

RESTART  AT:  11/13/95 

14:18:48 

(11/13/95 

14: 

13:13) 

S5245  V2 

O  T 

*  4.W 

11/13/95  14:18:51  UNIT  182 

100  0.  170. F  144. F  485. F 

P  <A 

-25.0  0. 

0.0 

0.1  0.700 

0.00 

24 

706 

211 

RESTART  AT:  11/13/95 

14 : 20 : 05 

(11/13/95 

14: 

19:11) 

S5245  V2 

r-yrr 

» 

« 

V.R. SYSTEMS  INC, 

MODEL  '73  S/N  182 

PERMIT  NO. 

ENGINE  TEMPERATURE 

OIL  POSITIONS  WELL  FLOW  3ATTERY 

DUTY  PERCENT  AUXILIARY  FUEL 

ENGINE 

RPM  COOLANT  OIL  EXHAUST 

PSI  CARB. 

BYPASS  CFM-VAC.H20  ' 

s/DLTS 

CYCLE  OXYGEN  CFM  THOUSANDS-UNITS 

HOURS 

11/13/55  14:2@:08  UNIT  182 

100  0.  166. F  138. F  467. F 

23.  -2.1 

-25.0  0. 

-393. 

0.$ 

0.1  0.700  0,00 

24 

706 

211. 

RESTART  AT:  11/13/95 
11/13/95  14:20:47  UNIT  182 

1 4 : 2(5 : 44 

(11/13/95 

1 4 : 20 

:  20 ) 

S5245  V2.23 

ft 

100  0.  166. F  133. F  437. F 

100.  -1.9 

-25.0  0. 

-392. 

O 

0.1  0.700  0.00 

24 

706 

211. 

RESTART  AT:  11/13/95 
11/13/55  14:22:03  UNIT  182 

14:22:  <M> 

(11/13/95 

14:21 

:  07  > 

S5245  V2 « 22 

• 

100  0.  164. F  135. F  450. F 

9.  -2.0 

-25.0  0. 

-392. 

0,0 

0.1  0.700  @.00 

24 

706 

211. 

RESTART  AT:  11/13/95 

14:22:53 

(11/13/95 

14:22 

;  1?) 

S5245  V2.22 

11/13/95  14:22:56  UNIT  182 

Q 

100  0.  165. F  139. F  449. F 

13.  -2.0 

-25.0  0. 

-392. 

0.0 

0.1  0,700  0.00 

24 

706 

211. 

RESTART  AT:  11/13/95 
11/13/95  14:26:45  UNIT  182 

14:26:42 

(11/13/95 

14:23 

:  16) 

55245  V2.22 

> 

100  0.  •  159. F  117. F  349. F 

22.  -2.0 

-25.0  0. 

-391. 

0.0 

0.1  0.700  0.00 

24 

706 

211. 

RESTART  AT:  11/13/95 
11/13/95  14:29:47  UNIT  182 

14:29:44 

(11/13/95 

14  :-27 

:  ®4 ) 

55245  V2.23 

II 

100  0.  156. F  112. F  319. F 

7.  -2.0 

-25.@  @. 

-391. 

0.0 

0,1  0.700  0.00 

24 

706 

211. 

RESTART  AT:  11/13/95 
11/13/95  14:31:40  UNIT  182 

14:31:37 

(11/13/95 

1 4 : 30 

s  14) 

55245  V2.23 

ft 

100  0.  155. F  116. F  315. F 

3.  -2,0 

-25.0  0. 

-391. 

0.0 

0.1  0.700  0,00 

24 

707 

211. 

RESTART  AT :  11/13/95 
11/13/95  14:35:59  UNIT  182 

14:35:56 

(11/13/95 

14:32 

:  40 ) 

55245  V2.23 

■ 

100  0.  150. F  97. F  273. F 

0.  -1.9 

-25.0  0. 

-391. 

0.0 

0.1  0,700  0,00 

24 

707 

211. 

RESTART  AT:  11/13/95 
11/13/95  15:1@:59  UNIT  182 

15:10: 56 

( 11/13/95 

14:36 

2  31  ) 

5524 5  V2 „ 23 

■ 

.100  0.  1 16. F  63. F  136, F 

29.  -25.0 

-25.0  0. 

-388. 

0.0 

0.1  v.700  0.00 

24 

707 

211. 

11/13/95  15:12:30  UNIT  182 

100  692.  114. F  109. F  247. F 

41.  7.4 

-0.7  0. 

-1. 

12.7 

99.9  0,500  0.00 

24 

707 

211. 

11/13/95  15:15:02  UNIT  181 

100  1833.  130. F  120, F  552. F 

47.  23.3 

-0.6  0. 

-0. 

14.4 

10. S  0,678  0.00 

24 

7@7 

211. 

Mt^ftT25M.rUNlT61#3^J  l§^36^t  <1^/13/95 
11/13/95  18:36:04  LlMlf  1  EATTtRY 

16^:26 
of,  ® 

-04)  P;5^4fr  V2  ^3 

LOW^E^T^6.8-  VO  AL$&M 

707  ijNltf.  : 

11/13/95  18:36:04  LIMIT  414  ENG  TMR  4451. 

ENGINE  FAILED  ALARM 

UNIT 

11/13/95  18:36:04  UNIT  182 

100  0.  99. F  73. F  62.  F 

61.  -25.0 

-25.0  0. 

-387. 

0.0 

0.1  0,700  0,00 

24 

707 

212. 

11/13/95  13:38:55  UNIT  182 

10(5  1813.  125. F  95. F  605.F 

47.  23.6 

-0.5  0. 

-1. 

14.4 

10.9  0.678  lU0 

24 

707 

212. 

11/13/95  19:01:14  UNIT  182 

100  1861.  156.F  158. F  834. F 

11/13/95  19:02:32  UNIT  182 

53.  18.3 

-0.5  0. 

•i 

i  * 

14.1 

50.2  0.600  0,00 

24 

708 

213. 

100  2087.  158. F  15S.F  854.F 

53.  20.6 

-0.5  0. 

i 

i  s 

14.1 

39.7  0.621  1.07 

24 

71@ 

213. 

11/13/95  19:03:07  UNIT  132 

100  2249.  160. F  159.F  883. F 

11/13/95  19:08:21  UNIT  132 

53.  21.8 

-0.5  '  0. 

1. 

14.1 

42.9  0.614  2.35 

24 

712 

213. 

100  2438.  161. F  164.F  947. F 

52.  22.1 

-0.6  42. 

1. 

14.1 

38.5  0.623  2.07 

24 

724 

213. 

11/13/95  19:10:38  UNIT  182 

100  2288.  161. F  166. F  947.F 

53.  13.7 

2.9  65. 

0. 

14.2 

41.0  0.618  2.37 

24 

730 

213. 

11/13/95  20:00:00  UNIT  182 

100  2244.  162. F  171. F  931. F 

52.  -0.2 

13.3  115. 

0. 

14.1 

41.9  0.616  2.24 

24 

845 

214. 

11/13/95  21:00:00  IJNIT  13' 


CM  CM 


-@.2  13.3 


115. 


39.9  0.62S 


120  216. 


. :  \<k-  ;  ’.kj- 


1W 


251.  163.F  171. F  928. F  52. 


2.24  25 


V.R. SYSTEMS  INC.  MODEL  V3  S/M  132 

PERMIT  NO. 


ENGINE  TEMPERATURE 

OIL 

POSITIONS 

WELL  FLOW 

BATTERY 

DUTY 

PERCENT 

AUXILIARY  FUEL 

ENGINE 

RPM  COOLANT  OIL 

EXHAUST 

PSI 

CARE. 

BYPASS 

CFM- 

-VAC.H20 

VOLTS 

CYCLE 

OXYGEN 

CFM  THOUSANDS-UNITS 

HOURS 

11/13/95  23:00:00  UNIT  182 
100  2239.  163. F  172.F 

928.  F 

52. 

-0.2 

1<>.^ 

115. 

-0. 

14.1 

40.5 

0.619 

2.26 

25 

257 

217. 

11/14/95  00:00:0@  UNIT  182 
100  2238.  163.F  171. F 

929.  F 

52. 

-0.2 

13.3 

115. 

-1. 

14.1 

39.5 

0.621 

2.24 

25 

395 

218. 

11/14/95  01:00:00  UNIT  182 
100  2241.  163. F  172.F 

928.  F 

52. 

-0.2 

13.3 

115. 

-i , 

14.1 

41.1 

0.618 

2.25 

25 

5ou 

219. 

11/14/95  02:00:00  UNIT  182 
100  2240.  163. F  171. F 

928.  F 

52. 

-0.2 

lu.u 

115. 

-1. 

14.1 

41.1 

0.613 

2.25 

25 

671 

220. 

11/14/95  03:00:00  UNIT  182 
100  2236.  163.F  172.F 

928.  F 

52. 

-0.2 

lwl.U 

115. 

-1. 

14.1 

40.3 

0.619 

2.25 

25 

810 

221. 

11/14/95  04:00:00  UNIT  182 
100  2232.  164.F  172. F 

926.  F 

52. 

-0.3 

1  j  »  j 

115. 

14.1 

41.6 

0.617 

25 

948 

11/14/95  05:00:00  UNIT  182 
100  2231.  163. F  172. F 

927. F  ' 

52. 

-0.2 

17  7 

115. 

-.7 

14.1 

40.6 

0.619 

2.25 

26 

86 

nn  t 

irn  2241.  l&j.r  1  u.r 

Hi  .r 

JX.  . 

-#.j 

X  0  *  0 

lis. 

i4*.  i 

41./ 

#.617 

n  n  a 

*r 

26 

V  .  A 

224. 

11/14/95  07:00:00  UNIT  181 
100  '  2228.  163. F  172.F 

927.  F 

52. 

-0.3 

lu .  u 

115. 

X  i 

14.1 

41.9 

0.616 

2.29 

26 

364 

nne 
XX.  J« 

11/14/95  08:00:00  UNIT  131 
100  2232.  163.F  172.F 

929.  F 

52. 

-0.3 

1<6.  6 

115. 

*3. 

14.1 

40.3 

0.619 

2.27 

26 

503 

226. 

11/14/95  09500:00  UNIT  181 
100  2262.  164. F  174. F 

927.  F 

52. 

-0.3 

13.1 

114. 

-3. 

14.@ 

40.1 

0.620 

2.62 

26 

644 

227. 

11/14/95  10:00:00  UNIT  182 
100  2261.  163.F  174. F 

921.  F 

52. 

-0.3 

12.9 

114. 

-4. 

14.0 

43.8 

0.612 

2.59 

26 

803 

228. 

11/14/95  11:00:00  UNIT  182 
100  2214.  163.F  174. F 

924. F 

52. 

-0.3 

12.9 

114. 

-4. 

14.0 

43.4 

0.613 

2.44 

26 

962 

229. 

11/14/95  12:00:00  UNIT  182 
100  2251.  163. F  175. F 

946.  F 

52. 

-0.3 

14.2 

118. 

-5. 

14.@ 

43.9 

0.612 

2.23 

27 

103 

230. 

11/14/95  13:00:00  UNIT  182 
100  2261.  163.F  175. F 

941. F 

52. 

-0.3 

14.2 

118. 

-5. 

14.1 

41.7 

0.617 

2.36 

27 

245 

231. 

11/14/95  14:00:00  UNIT  182 
100  2262.  163. F  174.F 

940.  F 

52. 

-0.3 

14.2 

117. 

-6. 

14.1 

41.4 

0.617 

2.37 

27 

390 

232. 

11/14/95  15:00:00  UNIT  182 
100  2253.  163. F  174.F 

940.  F 

52. 

-0.3 

14.2 

117. 

-7. 

14.1 

44.2 

0.612 

2.39 

27 

537 

233. 

11/14/95  16:00:00  UNIT  182 
100  2270.  163.F  175. F 

938.  F 

52. 

-0.3 

14.2 

117. 

-a. 

14.1 

43.4 

0.613 

2.45 

27 

683 

234. 

11/14/95  17:00:00  UNIT  182 
100  2262.  163. F  174.F 

939.  F 

52. 

-0.3 

14.1 

117. 

-8. 

14.0 

44.0 

0.612 

2.37 

27 

829 

235. 

11/14/95  18:00:00  UNIT  182 
10@  2257.  163. F  174.F 

935.  F 

52. 

-0.3 

14.1 

117. 

-o. 

14.1 

42.9 

0.614 

2.42 

27 

976 

236. 

11/14/95  19:00:00  UNIT  182 
100  2251.  163. F  174. F 

937. F 

52. 

-0.3 

14.1 

116. 

-Qt 

14.1 

43.3 

0.613 

2.38 

23 

122 

237. 

11/14/95  20:00:00  UNIT  182 
100  2249.  163. F  174. F 

935.  F 

52. 

-0.3 

14.1 

116. 

-10. 

14.1 

41.6 

0.617 

2.38 

28 

268 

238. 

11/14/95  21:00:00  UNIT  182 
100  2247.  164. F  174.F 

935.  F 

52. 

-@.3 

14.1 

116. 

-11. 

14.0 

43.5 

0.613 

2.39 

28 

415 

239. 

11/14/95  22:00:00  UNIT  182 
100  2235.  164. F  174. F 

938.  F 

52. 

-0.3 

14.1 

116. 

-11. 

14.0 

43.9 

0.612 

2.37 

28 

561 

240. 

11/14/95  23:00:00  UNIT  182 
100  2242.  164.F  177.F 

945.  F 

52. 

-0.1 

14.6 

118. 

-10. 

13.8 

43.8 

0.612 

2.41 

28 

7@7 

241. 

11/15/95  00:00:00  UNIT  182 
100  2233.  164. F  178.F 

954.  F 

52. 

-0.6 

15.0 

119. 

-11. 

13.7 

47.9 

0.604 

2.45 

28 

858 

242. 

11/15/95  01:00:00  UNIT  182 
100  2253.  163. F  176. F 

953.  F 

52. 

-0.6 

14.9 

119. 

-11. 

13.0 

46.2 

0.608 

2.41 

29 

7 

243. 

11/15/95  02:00:00  LNIT  182 
100  2268.  161. F  172. F 

945. F 

52. 

-0.6 

14.9 

119. 

-11. 

14.1 

42.1 

0.616 

2.38 

29 

154 

244. 

V.R.SYSTEMS  INC. 

BISINE  TEMPERATURE 

MODEL  V3  S/N  182 

PERMIT  NO. 

OIL  POSITIONS 

NELL  FLOW 

BATTERY 

DUTY 

PERCENT 

AUXILIARY  FUEL 

ENGINE 

RPM  COOLANT  OIL 

EXHAUST 

’  PSI 

CARB. 

BYPASS 

CFM-VAC.H20 

VOLTS 

CYCLE 

OXYGEN 

CFM  THOUSANDS-UNITS 

HOURS 

11/15/95  03:00:00  UNIT  182 
100  2247.  162. F  172.F 

946.  F 

52. 

-0.6 

14.9 

119. 

-11. 

14.0 

43.4 

0.613 

2.39 

29 

300 

245. 

11/15/95  04:00:00  UNIT  181 
100  2248.  162. F  171 .F 

944. F 

52. 

-0.6 

14.9 

120. 

-11. 

14.1 

41.5 

0.617 

2.  jd 

29 

446 

246. 

11/15/95  05:00:00  UNIT  18' 
100  2264.  162. F  171. F 

942.  F 

52. 

-0.5 

15.0 

120. 

-11. 

14.1 

42.9 

0.614 

2.36 

29 

592 

247. 

11/15/95  06:00:00  UNIT  182 
100  2270.  162. F  172. F 

940.  F 

52. 

-0.5 

14.9 

120. 

-11. 

14.1 

40.3 

0.619 

2.38 

29 

737 

248. 

11/15/95  07:00:00  UNIT  182 
100  2252.  162. F  170.F 

935.  F 

52. 

-0.3 

14.7 

119. 

-11. 

14.2 

41.2 

0.618 

2.35 

29 

882 

249. 

11/15/95  08:00:00  UNIT  132 
100  2257.  162. F  170. F 

934.  F 

52. 

-0.3 

14.7 

119. 

♦  i 

”J.i  . 

14.3 

41.5 

0.617 

n  TT 

X.  •  w'J 

30 

26 

250. 

11/15/95  09:00:00  UNIT  182 
100  2266.  i?a  r 

..  ^ 

<  *  - 

4  1  0 

_1  1 

r 

a  ;*c 

„  TS 

7fS 

170 

7<;i . 

i, V'V  • 1  *•' v" 

.... 

.... 

.... 

'  ,w*“ 

---■ 

w.  . 

11/15/95  11:00:00  UNIT  131 
100.2260.  162. F  17@. F 

936.  F 

52. 

—0.0 

14.7 

119. 

-10. 

14.3 

41.7 

0.617 

2.35 

30 

457 

Ocr 

11/15/95  12:00:00  UNIT  132 
100  2267.  162. F  170. F 

937.  F 

53. 

-0.3 

14.8 

118. 

“10. 

14,3 

42.0 

0.616 

2.35 

30 

603 

254. 

11/15/95  13:00:00  UNIT  132 
100  2273.  162.F  179. F 

936.  F 

53. 

-0.3 

14.8 

118. 

-9. 

14.3 

40.7 

0.619 

2.36 

30 

746 

255. 

11/15/95  14:90:00  UNIT  132 
100  2273.  162.F  170.F 

937. F 

53. 

-0.1 

14.8 

119. 

-9, 

14.3 

41.4 

0.617 

2.35 

30 

890 

256. 

11/15/95  15:00:00  UNIT  132 
100  2329.  163.F  172.F 

950.  F 

53. 

OVRNG 

16.0 

124, 

-3. 

14,4 

40.0 

0.620 

2.45 

31 

40 

257. 

11/15/95  16:00:00  UNIT  182 
100  2257.  162.F  171. F 

933. F 

53. 

-0.5 

14.5 

119. 

-7. 

14.3 

39.3 

0.621 

2.31 

31 

183 

258. 

11/15/95  17:00:00  UNIT  182 
100  2247.  163.F  171. F 

933. F 

53. 

-0.5 

14.5 

119. 

-6. 

14.2 

40.7 

0.619 

2.31 

31 

325 

259, 

11/15/95  18:00:00  UNIT  182 
100  2237.  163.F  171. F 

935. F 

53. 

-0.5 

14.5 

118. 

-6. 

14.2 

40.2 

0.620 

2.32 

31 

467 

260. 

11/15/95  19:00:00  UNIT  182 
100  2239.  163.F  171. F 

934.  F 

53. 

-0.5 

14,5 

119. 

-5. 

14.3 

40.5 

0.619 

2.29 

31 

608 

261. 

11/15/95  20:00:00  UNIT  182 
100  2246.  162.F  179. F 

934.  F 

53. 

-0.5 

14.5 

119. 

-5. 

14.3 

42.0 

0,616 

2.31 

31 

749 

262. 

11/15/95  21:00:00  UNIT  182 
100  2251.  163. F  170. F 

933.  F 

53. 

-0.5 

14.5 

119. 

-4. 

14.2 

40.3 

0.619 

2.28 

31 

890 

263. 

11/15/95  22:00:00  UNIT  182 
100  2249.  162.F  170.F 

934.  F 

53. 

-0.4 

14.5 

119. 

-4. 

14.3 

41.2 

0.618 

2.30 

32 

31 

264. 

11/15/95  23:00:00  UNIT  182 
1@0  2251.  162. F  170. F 

936.  F 

5,i  a 

-0.1 

14.5 

118. 

-3. 

14.3 

39.1 

0.622 

2.30 

32 

172 

265. 

11/16/95  00:00:00  UNIT  182 
100  2266.  163. F  170.F 

933.  F 

53. 

-0.4 

14.5 

119. 

-3. 

14.2 

39.5 

0.621 

2.29 

32 

314 

266. 

11/16/95  01:00:00  UNIT  182 
100  2263.  162. F  170. F 

933.  F 

53. 

-0.4 

14.5 

119. 

-3. 

14.3 

38.9 

0.622 

2.31 

32 

455 

267. 

11/16/95  02:00:00  UNIT  182 
100  2253.  163.F  170.F 

940.  F 

53. 

-(0.3 

14.5 

119. 

-3. 

14.3 

39.4 

0.621 

2.30 

32 

597 

268, 

11/16/95  03:00:0©  UNIT  132 
100  2249.  163. F  179.F 

939. F 

53. 

-0.2 

14.5 

119. 

-2, 

14.3 

39.9 

0.62© 

2.30 

32 

738 

269. 

11/16/95  04:00:0©  UNIT  182 
100  2262,  163. F  179. F 

940.  F 

5o. 

-0.4 

14.5 

119. 

-2. 

14.3 

39.0 

0.622 

2,30 

32 

880 

270. 

11/16/95  05:00:00  UNIT  182 
100  2249.  162. F  171. F 

939. F 

53. 

-0,1 

14.4 

119. 

-2. 

14.3 

39.0 

0.622 

2.29 

33 

21 

271. 

11/16/95  06:@0:00  UNIT  132 
100  2254.  163.F  171. F 

942.  F 

53. 

-0.7 

14.6 

120. 

-2. 

14.2 

39.0 

0.622 

2.32 

33 

163 

272. 

V.R. SYSTEMS  INC. 

ENGINE  TEMPERATURE 

MODEL  V3  S/N  182 

PERMIT  NO. 

OIL  POSITIONS 

WELL  FLOW 

BATTERY 

DUTY 

PERCENT 

AUXILIARY  FUEL 

ENGINE 

RPM  COOLANT  OIL 

EXHAUST  PSI 

CARE. 

BYPASS 

CFM-VAC.H20 

VOLTS 

CYCLE 

OXYGEN 

CFM  THOUSANOS-UNITS 

HOURS 

11/16/95  07:00:0©  UNIT  182 
100  2246.  163.F  171. F 

943.F 

53. 

-0.7 

14.6 

119. 

-2. 

14.3 

39.0 

0.622 

2.30 

33 

305 

273. 

11/16/95  ©8:00:00  UNIT  181 
1@0  2265.  163.F  173, F 

940.  F 

53. 

-0.3 

14.5 

119. 

-2. 

14.3 

40.0 

0.62© 

2.31 

33 

447 

274. 

11/16/95  09:00:00  UNIT  182 
10@  2249.  163. F  174.F 

941. F 

53. 

-0.2 

14.5 

119. 

-1. 

14.3 

39.9 

0.620 

o 

33 

588 

275. 

11/16/95  10:00:0©  UNIT  182 
100  2245.  163.F  172.F 

938.  F 

53. 

-0.2 

14.5 

120. 

-1. 

14.2 

39.5 

0.621 

2.28 

33 

728 

276. 

11/16/95  11:00:00  UNIT  182 
100  2214.  163.F  171. F 

941. F 

53. 

-0.2 

14.5 

119. 

i  • 

14.2 

39.4 

0.621 

2.27 

77 

Ju 

867 

277. 

11/16/95  12:00:00  UNIT  182 
100  2227.  163.F  172.F 

941. F 

-0.2 

14.5 

120. 

-2. 

14.2 

40.2 

0.620 

2.2B 

34 

7 

278. 

11/16/95  13:00:0©  UNIT  182 
100  2226.  164.F  172. F 

94@.  F 

53. 

-0.2 

14.5 

12@. 

14.3 

40.2 

0.62© 

n  nQ 

34 

146 

279. 

100  2245.  io3.F  1/i-F  'j/.r  53.  ->».i  in. 5  ii?,  -±.  it.*  tti.-t  y.oit  i.^cJ  j+  iso  2S0, 

11/16/95  14:00:52  UNIT  182 

100 » 2230.  163. F  171. F  938.F  53.  -0.1  14.5  119.  -2.  14.4  39.2  0.622  2.27  34  298  280. 

*11/16/95  14:02:37  UNIT  182 

100  2152.  163.F  171. F  928.F  53.  -0.1  13.0  115.  -2.  14.3  41.9  0.616  2.15  34  292  280. 

11/16/95  14:03:31  UNIT  182 

100  2182.  163. F  170. F  922.F  53  .  3.7  10.3  102.  -1.  14.3  41.1  0.618  2.14  34  294  280. 

11/16/95  14:04:16  UNIT  182 

100  2199.  163. F  170. F  92B.F  53  .  8.4  7.4  87.  -0.  14.3  39.6  0.621  2.20  34  296  280. 

11/16/95  14:05:04  UNIT  182 

100  2203.  163.F  170. F  929.F  53.  12.8  3.0  66.  0.  14.3  39.4  0.621  2.21  34  298  280. 

11/16/95  14:05:34  WIT  182 

100  2212.  162. F  171. F  928.F  53.  15.0  -0.3  54  .  0.  14.3  40.6  0.619  2.22  34  299  230. 

11/16/95  14:06:03  UNIT  182 

100  2216.  163.F  170, F  929.F  53.  15.2  -0.4  54.  1.  14.3  40.0  0.620  2.23  34  300  280. 

11/16/95  14:06:40  UNIT  182 

100  2073.  163.F  170. F  929.F  53.  13.1  -0.4  56.  1.  14.3  42,1  0.616  2.22  34  301  28@. 

11/16/95  14:07:55  UNIT  182 

100  1841.  161. F  168. F  884.F  53.  9.3  -0.4  58.  1.  14.4  41.6  0.617  1.72  34  303  280. 

11/16/95  14:08:04  UNIT  182 

100  1851.  161. F  168.F  880.F  53  .  9.3  -0.4  58  .  0.  14.4  41.1  0.618  1.70  34  304  280. 

11/16/95  14:10:02  WIT  182 

100  1759.  161, F  164. F  828. F  53.  18.5  -0.4  0.  1.  14.4  49.1  0.602  0.00  34  306  280. 

11/16/95  14:10:17  UNIT  182 

100  1528.  161. F  164. F  821. F  53.  15.9  -0.5  0.  1.  14.4  47.8  0.604  0.00  34  306  280. 

RESTART  AT:  11/17/95  16:13:34  (11/16/95  14:21:13)  S5245  V2.23  . 

11/17/95  16:13:37  LIMIT  414  ENG  TMR  OVRNB  ENGINE  FAILED  ALARM  UNIT  18 

11/17/95  16:13:37  WIT  182 

100  2  .  43. F  47. F  46. F  44.  10.9  -0.3  0.  -1.  12.6  99.9  0.500  0.00  34  306  280. 

RESTART  AT:  11/17/95  16:15:39  (11/17/95  16:13:50)  S5245  V2.23  . 

11/17/95  16:15:42  WIT  182 

100  1.  43. F  47. F  46. F  0.  10.9  -0.3  0.  -0.  12.6  99.9  0.500  0.00  34  306  280. 

RESTART  AT:  11/17/95  16:21:0<5  (11/17/95  16:16:00)  35245  V2.23  . 

11/17/95  16:21:03  WIT  182 


100  2.  43. F  49. F 

46. F 

2.  11.4 

-0.3  0. 

-0. 

12.7 

99.9 

0.500  0.00 

34 

306 

280. 

RESTART  AT:  11/17/95 

16:24:19 

(11/17/95 

16:21 

:  37 ) 

S52 

45  V2 . 23 

11/17/95  16:24:22  UNIT  182 
100  2.  43. F  50. F 

46. F 

0.  13.5 

-0.3  0. 

0. 

12.7 

99.9 

0.500  0.00 

34 

306 

280. 

RESTART  AT:  11/17 

/95 

16:26:57 

(11/17/95 

16:24 

:  38 ) 

S5245  V2.23 

m 

11/17/95  16:27:00  UNIT  182 
100  2.  44. F  51. F 

46. F 

18.  14.6 

-0.3  0. 

-0.  . 

12.7  - 

99  9 

34 

306 

280. 

tee  Oc-ro-^ 

Q  C  c-\J  d  o  w  r>  tC  s  T~ 
li/'7/*ir  -  |./m/  ^j- 


RESTART  AT:  11/17/95 
V.R. SYSTEMS  INC. 

16:36:27  (11/17/95 
MODEL  V3  S/N  182 

PERMIT  NO. 

16  r2 

7:19) 

S5245  V2 

T 

.  >  sLsli 

* 

ENGINE  TEMPERATURE 

OIL 

POSITIONS 

NELL  FLOW 

BATTERY 

DUT/ 

PERCENT 

AUXILIARY  FUEL 

ENGINE 

RPM  COOLANT  OIL 

11/17/95  16:36:3@  UNIT  1B2 

EXHAUST 

’  PSI 

CARE. 

BYPASS 

CFM-VAC.H20 

VOLTS 

CYCLE 

OXYGEN 

CFM  THQUSANDS-UN ITS 

HOURS 

10©  2.  45. F  52. F 

11/17/95  16:43:43  UNIT  182 

45. F 

19. 

15.8 

-0.3 

0. 

0. 

12.7 

99.9 

0.500 

0.00 

34 

3©6 

230. 

100  162@.  142.  F  1@3.  F 

11/17/95  16:56:49  UNIT  1E2 

641. F 

47. 

17.5 

-0.3 

0. 

1. 

14,5 

10.7 

0.679 

0.00 

34 

307 

280. 

100  1641.  156.F  15@. F 

11/17/95  17:29:31  UNIT  182 

696.  F 

47. 

17.5 

-0.4 

0. 

0 

14.5 

10.6 

0.679 

0.00 

34 

307 

280. 

100  1625.  15B.F  152.F 

11/17/95  17:32:45  UNIT  182 

699.  F 

47. 

17.5 

-0.4 

0. 

n 

■L  i 

14.5 

10.4 

0.679 

0.00 

34 

308 

281. 

100  2282.  161. F  159.F 

11/17/95  18:00:00  UNIT  182 

889.  F 

47. 

15.0 

0.7 

58. 

1. 

14.5 

40.6 

0.619 

2.53 

34 

314 

281. 

100  2233.  162.F  171. F 

11/17/95  19:00:00  UNIT  182 

934. F 

47. 

-©.I 

13.3 

113. 

-©. 

14.2 

41.5 

0.617 

2.55 

34 

385 

231. 

100  2223.  163. F  171.F 

11/17/95  20:00:00  UNIT  182 

937. F 

47. 

-0.1 

14.2 

118. 

14.2 

39.4 

0.621 

2.56 

34 

54© 

232. 

100  2222.  163. F  171. F 

11/17/95  21:00:0©  UNIT  182 

939.  F 

47. 

-0.1 

14.2 

118. 

-0. 

14.2 

41.2 

0.618 

2.57 

34 

697 

283. 

100  2244.  163.F  171. F 

11/17/95  22:00:0©  UNIT  182 

940. F 

47.  ' 

-0.2 

14.5 

118. 

-0. 

14.2 

39.0 

@,622 

2.58 

34 

854 

234, 

100  2256.  163. F  171. F 

11/17/95  23:00:00  UNIT  182 

941. F 

47. 

3.1 

14.5 

118. 

“0. 

14.3 

33.8 

0.622 

2.61 

35 

11 

285. 

10©  2253.  163.F  171.F 

11/13/95  00:@0:00  UNIT  182 

941  .F 

47. 

-0.2 

14.5 

119. 

0. 

14.3 

37.8 

0.624 

2.61 

35 

168 

2S6. 

100  2250.  163.F  171. F 

11/18/95  ©1:00:00  UNIT  182 

941. F 

47. 

-0.2 

14.5 

119. 

0. 

14.3 

*70  9 

W  #  14 

0,622 

2.57 

35 

325 

287. 

100  2249.  163. F  173.F 

11/18/95  02:00:00  UNIT  182 

936.  F 

47. 

-0.2 

14.3 

118. 

-0. 

14.3 

38.9 

0.622 

2.55 

35 

431 

288. 

100  2247.  163.F  171.F 

11/18/95  03:00:00  UNIT  182 

94@.F 

47. 

-0.2 

14.5 

'  118. 

-0. 

14.3 

39.6 

0.621 

2.58 

35 

638 

289. 

100  2260.  163.F  171. F 

11/18/95  04:00:0©  UNIT  182 

940.  F 

47. 

-0.3 

14.5 

118. 

-0. 

14,3 

39.5 

0.621 

2.59 

35 

796 

290. 

100  2235.  163. F  173.F 

11/18/95  05:00:00  UNIT  182 

941.  F 

47. 

-0.3 

14.4 

118. 

14.2 

41.1 

0.613 

n  /  n 

35 

955 

291. 

100  2253.  163. F  173.F 

11/18/95  jimtt 

941. F 

47. 

-0,3 

14.5 

119. 

6. 

14.2 

41.3 

0.617 

2.62 

36 

113 

292, 

U/in/W-j  U)  /  •  t<ILV '.AM  I  'fa  i  ;  f* 

{  1U  i  i  yj  v/  ivviVv  Uil  *  I  »’«(— 


1M  2260.  163.F  173. F 

943. F 

ITT 

t  /  • 

,  j 

14.6 

119. 

-v). 

14.2 

41.9 

0.616 

2.64 

36 

431 

294. 

li/18/95  @8:00:00  UNIT  182 
100  225^.  163.F  173.F 

942. F 

47. 

-0.3 

*  A  *7 
it./ 

119. 

-0. 

14.2 

40.7 

0.619 

2.61 

36 

591 

295. 

11/13/95  09:00:00  UNIT  182 
100  '2272.  163. F  172.F 

934.  F 

47. 

-0.3 

14.0 

116. 

0. 

14.2 

39.1 

0.622 

2.64 

36 

751 

296. 

11/13/95  09:16:05  UNIT  182 
100  2219.  163.F  172. F 

917. F 

47. 

14.2 

-0.6 

53. 

•it 

14.3 

40.5 

0.619 

2.54 

36 

793 

297. 

11/13/95  09:16:54  UNIT  182 
100  1941.  162.F  171. F 

910. F 

47. 

9.4 

-0.6 

57. 

■J  t 

14.2 

43.1 

0.614 

2.41 

36 

795 

297. 

11/18/95  09:17:06  UNIT  182 
100  1379.  162. F  170. F 

902.  F 

47. 

3.4 

•  -0.6  . 

57. 

3. 

14.3 

42.4 

0.615 

2.35 

36 

795 

297. 

11/18/95  09:18:00  LIMIT  414  ENG  TMR  60077. 
11/13/95  09:18:00  LIMIT  302  OIL  RSI  25. 
RESTART  AT:  11/18/95  17:20 
11/18/95  17:20:05  UNIT  182 

100  2.  52. F  47. F  45.F  0. 

ENGINE  FAILED  ALARM 
LOW  OIL  PSI  SD 
: 02  (11/13/95 

9.9  -0.5  0. 

UNIT  182 

UNIT  132 

09 : 18 : 09 ) 

-2.  12.5 

852 

99.9 

45  92 

0.500 

my 

H  «l Cm-mU 

2M 

36 

797 

297. 

, i.ESTART  AT:  11/18/95  17:23 

:  11 

(11/18 

/95 

17:21:56) 

S5245  V2 

i-}  “T 

«  u-lw 

• 

I 

I 

I 

I 

I 


2®^  TEMPERATURE  OIL  POSITIONS  WELL  FLOW  BATTERY 

P.PN  COOLANT  OIL  EXHAUST  PS:  GARB,  BYPASS  CFK-VAC.H20  VOLTS 

11/18/95  20:58:54  UNIT  182 

2.  48. F  44. F  43. F  0.  23.4  -0.6  0.  -2.  12.6 

RESTART  AT:  11/13/95  20:59:52  (11/13/95  20:59:16) 
11/13/95  20:59:55  UNIT  182 


DUTY  PERCENT  AUXILIARY  FUEL  ENGINE 
CYCLE  OXYGEN  CFM  THGUSANDS-UNITS  HOURS 


99.9  @.500  0,00 

3524 5  V2.23 


11/13/95  21:02:53  UNIT  182 
100  2.  48. F  45. F 

RESTART  AT:  11/ ii 
11/18/95  21:04:17  UNIT  182 
100  2.  48. F  4S.P 


111/18/95  21:05:01  UNIT  182 

100  2.  48. F  45. F  44.F 

i-EST ART  AT:  11/13/95 
11/18/95  21:@7:34  UNIT  132 

1100  2.  48.F  45. F  44.F 

RESTART  AT:  11/13/95 
11/18/95  21:09:56  UNIT  182 
100  2  .  48. F  45. F  44. F 


I 


11/13/95  21:10:59  UNIT  182 

100  2.  48. F  45. F  44.F 

RESTART  AT:  11/18/95 

H/13/95  21:11:47  UNIT  182 

100  0.  43. F  45. F  44. F 

RESTART  AT:  11/18/95 

11/18/95  21:12:33  UNIT  182 

100  2.  48. F  45. F  44.F 

11/13/95  21:16:40  UNIT  182 

100  1387.  121. F  70. F  315.F 

11/18/95  21:24:20  UNIT  182 

100  1621.  155. r  147.F  935.F 

11/18/95  22:00:00  UNIT  182 

100  2225.  161. F  171. F  934. F 

11/18/95  23:@0:00  UNIT  182 

100  2204.  163. F  174. F  941. F 

11/19/95  00:00:00  UNIT  182 

100  2237.  164. F  176. F  942.F 

11/19/95  01:00:00  UNIT  182 

100  2236.  163.F  175.F  941. F 

11/19/95  02:00:00  UNIT  182 

100  2218.  163.F  174. F  94@.F 

11/19/95  03:00:00  UNIT  132 

100  2224.  163.F  173. F  942. F 

11/19/95  04:00:00  UNIT  182 

100  2231.  163.F  174.F  941. F 

11/19/95  @5:00:00  UNIT  182 

100  2259.  164.F  175.F  945.F 

11/19/95  06:00:00  UNIT  182 

100  2231.  163.F  173.F  943.F 

11/19/95  07:00:00  UNIT  182 

10@  2250.  162. F  173.F  944.F 

11/19/95  08:00:00  UNIT  182 


7?7  •  297. 


6. 

23.4 

-0.6 

0. 

“1 

,  12,5 

99.9 

0.500 

0.00 

36 

797 

297. 

21:®2 

:  55 

(11/18/95 

21 : 

00:25) 

S5245  V2 

o  -r 

■ 

11. 

23.5 

“#.6 

0. 

-2, 

.  12.6 

99.9 

0.50@ 

0.00 

36 

797 

297. 

2 1 : 04 

:  14 

(11/13/95 

21  : 

y  3  u  1 9 ) 

S5245  v2 . 23 

. 

27. 

23.5 

-0,6 

0. 

-2, 

.  12.6 

99,9 

0.500 

0.00 

36 

797 

297. 

2 1 : 04 

:  53 

(11/18/95 

21  : 

04 ; 27 ) 

85245  V2.23 

<■) 

23.4 

-0.6 

0, 

-t , 

>  12.5 

99.9 

0.50@ 

0.00 

36 

797 

297. 

2 1  : 07 

:  31 

(11/1 

8/95 

21 : 

06 : 40 ) 

S52 

:45  V2 

\  OT 

•  «  jIu1 

■ 

20. 

19.9 

-0.6 

0. 

-1. 

12.5 

99.9 

0.500 

0.00 

36 

797 

297. 

21 : 09 

:  53 

(11/13/95 

4i  J.  • 

09 : 29 ) 

8524 5  V2 

—r 

« zo 

K 

0. 

24.3 

-0.6 

0. 

_< 

^  n  c 
li.  J 

99.9 

0.500 

0,00 

36 

797 

297. 

21  :  10 

:  56 

(11/18/95 

21 : 

1  ® :  ®6 ) 

35li 

45  V2 

O  *Tr 

- 

11. 

24.5 

-0.6 

0 . 

12.5 

99.9 

0.500 

0.00 

36 

797 

297. 

21:11 

:  44 

( 11/13/95 

21  : 

11:23) 

S52 

45  V2 

•*n  “t 

>  jU'J 

■ 

4.  ■ 

-25.0 

-25.0 

0. 

-369. 

0.0 

0.1 

0 . 700 

0,00 

797 

297. 

21  : 12 

;  35 

(11/13/95 

21 : 

12:  (32) 

S52' 

45  V2 

•~1  "V 
»  jL-w* 

■ 

100. 

24.5 

-0.6 

0. 

s 

12.5 

99.9 

0.500 

0.00 

36 

797 

297. 

25.3 

-0.9 

25. 

-1. 

13.8 

10.8 

0 . 678 

0.00 

36 

797 

297. 

49. 

26.8 

_i  a 

24. 

0. 

13.9 

10.9 

0.678 

fji  $$ 

36 

797 

297. 

47. 

-2.4 

14.3 

118. 

14.0 

42.2 

0.616 

2.62 

36 

8/u 

297. 

47. 

-2.4 

14.4 

119. 

“3, 

'3  o 

41.1 

0.618 

2.63 

37 

32 

298. 

47. 

-2.4 

14.7 

120. 

“2. 

14.0 

41.5 

0.617 

2.66 

37 

193 

299. 

47. 

-2.4 

14.7 

119. 

14.@ 

41.0 

0.618 

2.65 

37 

354 

300. 

47. 

-2.4 

14.7 

119. 

-4, 

14.0 

40.8 

0.618 

2.60 

37 

515 

301. 

47. 

-2.4 

15.0 

120. 

“3, 

14.0 

41.3 

0.616 

2.65 

37 

675 

302. 

47. 

-2.4 

15.0 

120. 

“4. 

14.0 

42.0 

0.616 

2.66 

37 

836 

47. 

-2.4 

15.2 

121. 

-4. 

14.0 

41.7 

0.617 

2.63 

37 

997 

304. 

47. 

-2.4 

15.2 

121. 

“3, 

14.1 

42.1 

0.616 

2.65 

38 

159 

305. 

47. 

-2.4 

15.2 

121. 

“3. 

14.1 

40.9 

0.613 

2.67 

38 

321 

306. 

47. 

-2.4 

15.2 

121. 

-3. 

14.1 

38.3 

0.623 

2.65 

33 

482 

3@7. 

V.R. SYSTEMS  INC.  MODEL  V3  S/N  1S2 

PERMIT  NO. 

ENGINE  TEMPERATURE  OIL  POSITIONS  NELL  FLOW  BATTERY  DUTY  PERCENT  AUXILIARY  FUEL  ENGINE 

RPM  COOLANT  OIL  EXHAUST  PSI  CARB.  BYPASS  CFM-VAC.H2Q  VOLTS  CYCLE  OXYGEN  CFM  THOUSANDS-UNITS  HOURS 

11/19/95  09:00:00  UNIT  182 


m 

2243. 

163. F 

173.  F 

943.  F 

47. 

-2.4 

15.2 

120. 

11/19/95  ID: 

00:00  1 

UNIT  182 

100 

2225. 

163. F 

173. F 

943.  F 

47. 

-2.4 

15.2 

12i. 

11/19/95  11: 

00:00  l 

UNIT  182 

100 

2215. 

164.F 

175.  F 

946.  F 

47. 

-2.4 

15.2 

121. 

11/19/95  11: 

08:05 

UNIT  182 

m 

2228. 

164. F 

174.  F 

946.  F 

47. 

-2.4 

15.2 

122. 

11/19/95  12: 

00:13 

UNIT  182 

100 

2253. 

163. F 

175.  F 

945.  F 

47, 

-2.4 

15.6 

123. 

11/19/95  12: 

07:41 

UNIT  182 

2170. 

163.F 

174.  F 

928.  F 

47. 

14.8 

-0.4 

53. 

11/19/95  12: 

07:55 

UNIT  182 

100 

2027. 

162.F 

174. F 

927.  F 

47. 

12.3 

-0.4 

55. 

11/19/95  12: 

08:18 

UNIT  182' 

100 

1853. 

161. F 

173. F 

914. F 

47. 

9.4 

-0.4 

56. 

11/19/95  12: 

:39:46  LIMIT  414 

ENS  TMR 

55624. 

ENGINE  FAILED 

ALARM 

""u» 

14.1 

40.3 

0.619 

2.65 

38 

643 

308. 

t 

14.0 

39.8 

0.620 

2.66 

38 

805 

309. 

-2. 

14.0 

39.9 

0.620 

2.63 

38 

966 

310. 

_0 

14.0 

41.9 

0.616 

2.65 

38 

987 

311. 

13.9 

n  c  g 

0.648 

2.69 

39 

125 

311. 

1. 

14.0 

43.4 

0.613 

2.60 

39 

145 

312. 

1. 

13.8 

45.1 

0.610 

2.55 

39 

146 

312. 

1. 

14.0 

42.0 

0.616 

2.38 

39 

147 

312. 

UNIT  182 


APPENDIX  D 


SYSTEM  CHECKLIST 


Checklist  for  System  Shakedown 


Thermocouple  Thermometer 


APPENDIX  E 


DATA  SHEETS  FROM  THE  SHORT-TERM  PILOT  TEST 


ATMOSPHERIC  OBSERVATIONS 


Site:  nc^ilP 


Operators: 


Ambient  Relative  Barometric 

Date/Time  Temperature  Humidity  Pressure 


Baildovm  Test  Record  Sheet 


Site:  _ 

Well  Identification:  o  cj _ 

Well  Diameter  (OD/ED):  V  v _ 

Date  at  Stan  of  Teat:  _UlU^L  Sampler’s  Initials: 

Time  at  Start  of  Test:  3.1/^  LULA! 

Initial  Readings 


Depth  to 
Groundwater  (ft) 

Depth  to  LNAPL 
(ft) 

LNAPL 
Thickness  (ft) 

Total  Volume 
Bailed  (L 

131.99 

U,  %o 

3-9  / 

Test  Data 


Sample 

Collection 

Time 

Depth  to 
Groundwater 
(ft) 

Depth  to 
LNAPL 

(ft) 

LNAPL 

Thickness 

(ft) 

_ I'm? 

IV.  7  0 

IV.  7  ^ 

O 

0 

_ liLL  1 _ 

1  V-  V  <*- 

1 'I .  S'  7 

maam 

IV  JL3^ 

1  V, 

1  V.  VdL 

l3.  99 

\Li. 

o.  3  / 

| 

1  V.  7.  ^ 

6>.  V  X 

1 

/  v.  <3.  r 

O.  S'  o 

1 3.  ^  8 

/  y.  3  5? 

0.  7c? 

i  k°i 

is.  Q  9- 

■if 

0  -  9  O 

13.  T  £ 

1,16 

13.  V  ? 

)  c? 

i  .  .T  3 

1  3.  A  cl 

/r.r9 

a.  3G 

BAILDOWN.RS  {G462201-1001  DISK) 


Baildown  Test  Record  Sheet 


Site:  /nc-^yyir  C  frjc  & _ 

Well  Identification:  'Q  %  on  W  1  _ 

Well  Diameter  (OD/ID):  _ 

Date  at  Start  of  Test:  _jj  Sampler’s  Initials: 

Time  at  Start  of  Test:  I  V  ‘j  S'" _ 


Initial  Readings 


Depth  to 
Groundwater  (ft) 

Depth  to  LNAPL 
(ft) 

LNAPL 
Thickness  (ft) 

Total  Volume 
Bailed  (L 

1 3»  i  r 

/  G.  f  / 

oi*  *7  & 

Test  Data 


Sample 

Collection 

Time 

Depth  to 
Groundwater 

(ft) 

Depth  to 
LNAPL 

(ft) 

LNAPL 

Thickness 

(ft) 

WSHttttEM 

f  r.  1 3 

( r  •  33 

(C.c^O 

\H^  7 

1  V  •  *1  l 

|  S'  .  Jw  ^ 

1  4fO 

14.  77 

IS'.  /  £ 

0.4  / 

l  *-/  .T-S" 

IV.  H 

14.97 

ir  f  4 

i  3,  <i  o 

14.77 

0.  6  7 

t  (  o 

i  3.  7  o 

0  ‘  ^3 

(7/7 

l  3.  C  7 

/  V.  V  7 

O.  ^ 

1 

I 

■an 

1  -7£ 

0  •  °i  / 

'O  7  H  S" 

1 3.e° 

/V.  £<T 

1 , 0  s' 

BAILDOWN. RS  (G462201-1001  DISK) 


Baildown  Test  Record  Sheet 


Site:  A  f  & _ 

Well  Identification:  _ 

Well  Diameter  (OD/ID):  "1  _ 

Date  at  Start  of  Test:  \lLS_L5Jl  Sampler’s  Initials: 

Time  at  Start  of  Test:  I  5~  3  3 


I 

I 


Initial  Readings 


Depth  to 
Groundwater  (ft) 

Depth  to  LNAPL 

(ft) 

LNAPL 
Thickness  (ft) 

Total  Volume 
Bailed  (L 

l  3.  3^ 

17.  3  JL 

jLI  3> 

Test  Data 


Sample 

Collection 

Time 

Depth  to  • 
Groundwater 
(ft) 

Depth  to 
LNAPL 
(ft) 

LNAPL 

Thickness 

(ft) 

I3r3  2 

U-3  7 

/  y.  h  r 

O,  D  * 

1  r  H  O 

.  it.  o 

1  b  ,o  3 

0.0% 

1  S'  V  9 

IS'.  3  3 

o>  1 1 

1  (,  (  / 

» u/.  u  5 

)W.  &  S 

0>X3 

t  7 

I'l*  l  7 

n 

/*-/,  m 

IV.  6  / 

0.3  7 

0  7  H  7 

I  v.  1  2 

o.  Q-o 

BAILDOWN. RS  (G462201-1001  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  1) 

Well  Characteristics  Page 


SLURPPT.DS!  (G46220I-I00I  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  1) 

Well  Characteristics  Page 


•  crc.^/’C  f  foK)  '-'<//  0?»v>w,<sl  ~  S' 5~  ' 

iSft-rui.  t  SLURPPT.DS1  (G46220I-100I  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  1) 

Well  Characteristics  Page 


SLURPPT.DSI  (G46220I-I001  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  3) 

Fuel  and  Water  Recovery  Data 


Page _ of 


Site:  ££  <3 _  Start  Date:  ujj_0_/.  lUEl 


Test  Type:  m  CoLd<^y)  Operators: 


Date/Time 

Run 

Time 

LNAPL  Recovery  <_  O 
(volume  collected  in  time  period) 

Groundwater  Recovery 
(volume  collected  in  time  period) 

Hi 

■9 

0930 

30 

12, S' 

H.  5~  l 

1000 

ESI 

1 .  ^ 

_ _  0-5  L 

loir 

B9 

_ <2^ _ 

. . !  •  8  l 

EH 

uxo 

19  O 

_ 4^  u 

I0.OH 

\%1 

0 

0 

r 

xxr 

0  .s~o 

7-  L 

Mill 

XI  b 

O  .  7  P 

9.0  L- 

O-  VO 

7.  -5"~  U 

!  S'  I  O 

37^ 

0  .ol  5~ 

1*0  L. 

■■■lwEafl 

0.10 

J 

0 

>- 

■HRS 

BHI 

0.1  O  .90/ 

r ,  7  3"=!  / 

_Q7wr 

<5L  9<W 

a  r  3^./ 

/  63  O 

1  9  <0  1 

if 

O 

o&  V  r 

/•  ^  9*1 

9c,  f 

1 

rorc^|3; 

1 

1  / .  ^  9-.  1 

1 7r  9li 

SLURP  PT.DS3  (G46220t-I00l  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  3) 

Fuel  and  Water  Recovery  Data 


Site: 

Test  Type:  Vc <cx^y^  La 


Start  Date:  iJJl  jjLHi 
Operators:  _ 


yjn)<!S3  rurfj  ,  7“  Ve c^v^u’ei 

£(„*-)  Pf  9d«-tr  s-r  o('-cyQ  t  />  C-f  r  lO^^nT  (  f  i  y>\T 

5>'ja  of 


SLURPPT.DS3  (G46220M001  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  3) 

Fuel  and  Water  Recovery  Data 


Page _ of 


Site:  AF.Jgp  Start  Date:  J  (/>  fe'/g  <r 


Test  Type:  ,s  kJj^j22J^£  L  hSULJ  Operators: 


Date/Time 

Run 

Time 

LNAPL  Recovery  C  l) 
(volume  collected  in  time  period) 

Groundwater  Recovery  (9^ 
(volimae  collected  in  time  period) 

■  |E£g| 

rTm&siHI 

O 

/V  30 

co.s-; 

3 

0,0  S' 

a.4V _ _ 

Vm 

0.03 

3.70 

I •  S" 

o.o  3 

a.cv 

I&OO 

5L 

0.0 

3. 1  7 

_ 1700 

3 

O,  1  5" 

1  0 

1  too 

n 

o.3<? 

1  3 

HO 

7.4  7 

a .  8 

33 

073  o 
ll/t  7/^  5" 

i7,r 

10.  S' 

a7 

IVOO 

av 

1/ 

13 

i 

SLURPPT.DS3  (G462201-I001  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  3) 

Fuel  and  Water  Recovery  Data 


Page _ of 


Site:  ,  Start  Date: 


Test  Type:  nfg-Wc?o  wn _  Operators:  sjL 


Date/Time 

Run 

Time 

LNAPL  Recovery 
(volume  collected  in  time  period) 

Groundwater  Recovery  £ 
(volume  collected  in  time  period) J 

HBHtgii 

O 

_ LL3v_ 

Hi 

O.  1  T~ 

V  9.  3 

I  7  o  D 

IR9 

_ Q _ 

Si  X 

1  7  30 

m 

_ Q _ _ 

3l  o 

120  o 

m 

o.io 

a^ 

o  t> 

o.  SO 

.  •i0!  . 

■■Bsis 

1 

/Vfi 

O^oo 

U.r 

- 

lb  20 

m 

1  loo 

i  2 

o 

2  7 

Sio.<k 

O.  (5-0 

iaV 

■m 

S  3 

■m 

mBBH 

3a. ar 

vi  5'°^ 

<3. 5^  L.  5Pd  »>t.  r-  r- 

}^T^)  V  6  o 

li  3<? 

Zb. S' 

OJ5“°  -r  |  L  er’ws-.jn 

i  o  A 

I 


SLURP  PT.DS3  (G462201-I001  DISK) 


Bioslurping  Pilot  Test 
(Data  Sheet  2) 

Pilot  Test  Pumping  Data 


Page  of 


Site:  foe  A  £  <3 _ 

Operators:  5,/t  t  £ _ 

Test  Type:  £nKr^tM 

Depth  to  Groundwater:  (3.6  V  Depth  to  Fuel: 


Start  Date:  It/  /  J-/Q 
Start  Time:  1  /  /  5 
Well  ID:  ,03  czJcLLS 
Depth  of  Tube:  ti'  /? ' 


Bioslurping  Pilot  Test 
(Data  Sheet  2) 

Pilot  Test  Pumping  Data 


Page _ of 


Site:  /h  cq^rc  _ 

Operators:  jjk _ 

Test  Type:  £?Pe-w  A  PvV/O _ 

Depth  to  Groundwater:  j  3,a  y  Depth  to  Fuel:  /  3-,  a  3 


Start  Date:  If/,  7/<?  5~ 

Start  Time:  ( 

Well  ID:  O  9 

Depth  of  Tube:  I  HSf'  * 


Date/Time 

Run 

Time 

Vapor  Extraction 

Pump  Stack 
Temp 

(°Q 

Pump  Head 
Vacuum 
(in.  Hg) 

Extraction 

Well  Vacuum 
(in.  H20) 

Stack 
Pressure 
(in.  H20) 

Carbon 
Drums 
(in.  H20) 

Flowrate 

(scfm) 

■  . 

luSSEl 

O 

£X-e*t 

H9 

i  6  30 

n 

BBBBB 

wmm 

3.  o 

IBRSB 

IH 

i 

33,0 

ao 

■mi 

a- 

i 

3  3,  3 

a-o 

/I 

_ moo 

a.  r 

o.  or 

1 

3  T> 

A  nT 

EK3 

o.oT 

3  3,  S 

. . ao 

y? 

a  3  oo 

7-T 

mm 

3  3,  X 

at? 

mooi 

edzRS9HHI 

/& 

O.  OS'S" 

■m 

2-  “D 

/l  <* 

/Sod 

f  2 

HH9 

V  .  o  b 

3  A  2 

3. 

/? 

mm 

H9 

o.  o  Q 

3  V.  o 

a  o 

/i  /*-»  ^ 

BMBBI 

3d,,  if 

o .  od-r 

2o 

/?  4>  r  mT 

■m 

HH 

o.  a  7 

3  V-  3 

/  9 

- 

<  Xr>o  A- 31'  on  Cc-at/, 

^  c  c  cJ  C T  £  . 


TO 


SLURPPT.DS2  (G46220M001  DISK) 


APPENDIX  F 


SOIL  GAS  PERMEABILITY  TEST  RESULTS 


Record  Sheet  for  Air  Permeability  Test 


Blower  Type  y.$-  rf 


Depth  of  Point 


Monitoring  Point 


^p\  Distance  from  Vent  Well  £p*&~s  *?0/ 


Recorded  by 


I  iff  a./^r' 


AIRPERM.RS  (G46220M001  DISK) 


Record  Sheet  for  Air  Permeability  Test 


AIRPERM.RS  (GA6 2201-1001  DISK) 


APPENDIX  G 


IN  SITU  RESPIRATION  TEST  RESULTS 


In  Situ  Respiration  Test 


itu  Respiration  Test 


4> 

g  «s 
5  w 

Z  cu 

£  § 
w  o 


In  Situ  Respiration  Test 


AB8  ENVIRONMENTAL  SERVICES.  Inc. 


08BS128 


Project 


McGUIRE  AIR  FORCE  BASE  RI/FS 


Client 

HA2WRAP 


Drilling  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 
_ Hollow  Stem  Auger 


Soil  Drilled  (ft)  Rock  Drilled  (ft) 
36J  N/A 


o  >  cn  \  _  £  -i 

z  a:  2  K  3  o  \ 

slg  3  I  s  s  s  t|  | 

1  ||  I  £  g  5k 

«  jj  n  «  o  a 


Site 

McGUIRE  AFB 


Driller's  Name 

MIKE  LOGAN _ D-50 _ 

Protection  Level  PJJ).  (eV) 

MOD  D _  102 _ 

Ttl  Depth  (ft)  1  Depth  to  Water  (ft)-Date 
36  J  9.00  -  02/06/91 


Finish  Date 
02/06/91  02/06/91 

Casing  Size  Auger  Size 
N/A  425* 

PiezJBoring  Well 

□  an 


3-3 

1.S/1.S 

S~i 

1.S/1.S 

r  3’5 

r2.0/2.0 

3-6 

LS/t.S 

s-r 

L4/1.S 

3-8 

2.0/2.0 

3-9 

2.0/2.0 1 


S-10 
1 .3/2.9 


0.0-2 J:  i 


SAMPLE  DESCRIPTION 


S- 11 

r0/2.0 


s-u 

2JJ/2J3 


Dark  brown  organic  SILT;  trace  fin*  Sand. 


25.0-25-3;  Similar  to  3- 10 

2S.3-27.0r  Black  to  dark  green  Clayey  fin*  SAND: 
medium  Sand  lamina*;  wet. 


Similar  to  S-U  (25-3-27.0);  fosailliferoua. 


Similar  tor  S-1Z;  hard  calcareous  layer  at  bottom. 


NOTES; 

I.  Boring  backfilled  with  high  solid*  bentonite  grout. 


xa 

(nko  h 
ogtn  <b_j 

3|5  Sri 

u<n  otr 

ZQ 


2-3—4J3:  Brown  Silty  fin*  to  medium  SAND;  trace 
coarse  Sand. 

■4.0— 4.4;  Black  to  dark  brown  organic  SILT;  roots; 

grass. 

4.4-16.0:  Tan  to  gray  to  black  stained  SAND;  well 
graded;  som*  Silt  laminae;  organic  Slit  layer  at  14-3  to 
14.5  feet. 


3KG  0.3 


5.7  BKG 
1.3  0.3 

307.0  50.3 

6700  490.0 
370.0  440.01 
26.4  307.0 ; 


!  5 -1  97.2 


3KG  94.0 


KG  18.1 


0.8  4.9 


2U  9.3 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES,  Inc. 


08BS129 


Project 

McGuire  air  force  base  ri/fs 


Client 

HAZWRAP _ 


Drilling.  Contractor 

MATHES  OF  NEW  JERSEY 


Drilling  Method 

Hollow  Stem  Auger 


Sail  Drilled  (ft)  Rode  DriUed  (ft) 
37.0  N/A 


Driller's  Name 
MDCE  LOGAN 


Protection  Level 
MOD.  D 


Site 

McGUIRE  AFB 


Logged  By 
SIC 


Rig  Type 
D-50 


FLD.  (eV) 
102. 


Ground  Elf 
106.45 


Ttl  Depth  (ft)  Depth  to  Water  (ft)-Date 
37.0  9.00  -  01/15/91 


PteLBorinz  Well 

_.Q  H  □  i 


*  IS  S 


8  ~  f  i*  O 


3  IIum  O  K  IU  ^  <0  JJ 

IrtoEt®  u  “3  | 

Isiu  I  i r  5  2  x 


6 

13 
48 
69 

n 

14/20/59  59 

17/23/32'  5$ 

4/14/42/4 8  56 


.  3-5 
TLS/l* 
3-6 
LS/1.S 
3-r 
1.5/ 1.5 
S-3 
1.5/ 2.0 


»», 


3-11 
1.5/ 2.0 


3-12 

1.5/20 


2/7/10/1Q  17 


9/15/20/10  35 


17/17/21/5 S  I  33. 


SAMPLE  DESCRIPTION 

«0%O 

8§£ 

.  0.0-0.2:  TOPSOIL  “ 

0.2-14.5:  Tan  to  gray  to  black  itain«d  Silty  fin* 

\  SAND;  trac*  medium  and  coara*  Sand;  black  lamina*; 

•*  w«t  b«Aow  9.0  {a«t. 

SM 

SM 

SM. 

SM 

■ 

SM 

SM 

SM 

*•  14.5- 1S.Q:  Gray  Silty  fin*  SAND;  bark  fragr^anta. 

SM 

Dark  brown  Silty  fin*  SAND;  w«t. 

SM 

;  Black  to  dark  gr**a  Silty  fin*  SAND ;  trac*  coar** 

■  Sand;  w*t. 

SM 

\  Blu*-gr*«xt  Clayry  fin*-  SAND;  fo*dlBf*roua;  II  ttl* 

;  m*dium  Sand;  damp;  dense- 

sc 

Similar  to  3-11;  aomocoartw-Sand^ 

sc 

BOTTOM  Or  EXPLORATION  AX  37.0  FEET 
NOTES: 

1.  R*coT«ry/ p*n*trmtion  not  r*cord*d  for  3-9  and 
S^10. 

2.  Borinc  backfilled  with  high  aoildi  b«ntonitw  grout. 


KG  0.2 
KG  4^ 
KG  4 Jt 
KG  4.0 
KG  6.1 
KG  10.0 
KG  0.3 


KG  0.7 


KG  0.2 


KG  0.2 


KG  0.3 


SHEET  1  OF  1 


ABB  ENVIRONMENTAL  SERVICES.  Inc. 

Project 

McGUIRE  AIR  FORCE  BASE  RI/FS 

Client 

HAZWRAP 

Drilling  Contractor 

Driller's  Name 

MATHES  OF  NEW  JERSEY 

MIKE  LOGAN 

Drilling  Method 

Protection  Lerei 

Hollow  Stem  Auger 

MOD.  D 

08BS130 


Site 

McGuire  afb 


Logged  By 
SJC 


Rig  Type 
D-50 


PXD.  (eV) 

10.2 


Tti  Depth  (ft).  Depth  to  Water  (ft)-Date 
16.0  12.00  -  02/21/91 


Casing  Size  Auger  Size 
N/A  425”' 


Piez^oring.  Well 

□  IS  □ 


z  a :  « 
u i  c 


w  l.  m  w  u.  UJ  V* 

?  31  3  5  i  J  O  K 

h*  l  n  5  ^  m  w 


o.  2  r 


SAMPLE  DESCRIPTION 


0.0- oj.:  Green  to  black  fine  to  medium  SAND; 
concrete  fragments;  damp;  fuel  odor. 


5.1-12.0:  Gmn  to  black  to  brown  Silty  fine  SAND; 
mottled;  damp. 


20 
-l  QZ 


hi 

y  ff>  I  n  r 


12.0- 16 -0:  Light  gray  SAND;  w«U  graded;  wet. 


BOTTOM  OF  EXPLORATION  AT  ISM  FEET 
NOTES: 

1.  Auger  refusal  at  2J)  feet.  Moved  to  new  location 
twice. 

2.  Boring  backfilled  with  high  solida  bentonite  grout. 


Z 

III 

tc<c 

cr  a 

tua 

Ul  <t 

H<0 

k  a. 

U i 

ui  <n 

za 

2 

a 

hu 

H  <t 

0.W 

CL  Hi 

IL 

X 

KG  0.5 


KG  3.0 


KG  8.0 


KGBKG 


KG  0.2 


KG  2M 


KG  2.3 


